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You'll want all these advanced Pfaudler 


2atures in your next pressure process vats. . 


INSPECTION OPENING 
with 5-in. ""Lift-Off"’ 
Stainless steel cover. 


INSULATED COVER— 


One-piece, all welded is 


Stainless steel. Lifted by 
counterbalance. 


AIRPLANE TYPE AGI- 
TATOR with truss sup- 
ports. Can be easily 
lifted and disengaged 
from the drive shaft 
with one hand. 


STAINLESS STEEL 
PRESSURE JACKET 
surrounded by 2-in. com- 
pressed fiberglass insu- 
lation, polished stainless 
steel sheathing. 


PFAUDLER LEAK- 
DETECTOR V..iVE— 
Plug type with special 
hold-down clamp to 
prevent leakage. 


CONVEX BOTTOM 
HEAD— Gives extra 
Strength and just the 
right pitch for complete 


LARGE PFAUDLER pres- 
sure process vot with r 
ogitotor drive at top. 


dier 


AGITATOR COVER 
CAP— Agitator bearing 
surface is above liquid 
level. This eliminates 
need for agitator open- 
ing in vat liner. 


AUTOMATIC cover 
latch. 


POLISHED LINER of 14- 
gauge stainless steel. 


REMOVABLE BAFFLE 
provides improved agi- 
tation. Stainless stce! 
construction. 


WATERPROOF GEAR- 
HEAD MOTOR AND 
BOTTOM ‘'V"'-BELT 
DRIVE—Simplified de- 
sign... sturdy construc- 
tion for long service 


COUNTERBALANCE 

ASSEMBLY with en- 

SANITARY adjustable AGITATOR TUBE of closed spring for effort- 

leg supports. welded stainless steel less opening and clos- 
extends above liquid ing of cover. 


level—no need for pack- 
ing or rotary seals, 


For processing such products as syrups and margerine. Plaudler 
Pressure “Lo-Vats” deliver the efficient heating, holding. cooling 
and mixing that help to keep your operating costs at a minimum. 
Highly versatile, these “Lo-Vats” can be readily adapted to different 
processes. To help speed changeovers. they are self-draining and 
simple in design for easy cleaning. 

Jackets are built to withstand 150 Ib. pressure—no danger of 
damage through operating error. A multiple jet manifold provides 
rapid heating with steam or hot water. For cooling. chilled water, 
ammonia or Freon can be used. 

It will pay you to consider all these important Pfaudler features 
hefore you buy your next pressure vats. Made in LOO, 200. and 300 
gallon capacities, Also. larger Pfaudler Pressure vat with agitator 
installed at top is available in 500, 800 and LOOO gallon capacities. 


THE PFAUDLER CO., Dept. FT-1, Rochester 3, N.Y. 
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300 gal. 
Pfaudler Pressure Process Vat<; 500. 800 and 
1000 gal. 


Name 


GLASSAINED STEEL 


THE PFAUDLER CO., ROCHESTER 3, NEW YORK Company 


Engineers ond Fabricators of Food Processing Equipment 
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Address 
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: Sometimes vitamin A 


remains 


fie fact that cocktails release 
vitamin A into the blood as an 
unsplit ester is of interest to us be- 
cause it is part of the broad picture 
of vitamin A metabolism. 

Vitamin A as it comes to pharma- 
ceutical and food manufacturers 
from DPi is an ester—the palmitate 
or acetate in Myvax® Vitamin A, 
or the natural ester form (freed of 
fishiness) if you prefer it that way. 

Vitamin A is also stored in the 
human liver asa fatty acid ester, but 
by the time it gets to its ultimate 
distribution system, the human 
blood stream, it has normally been 
converted to vitamin A alcohol. 

Normally, that is. An exception 
occurs under circumstances of chem- 
ical stimulation caused by ingesting 
organic solvents, including the al- 


leaders in research and production of 
both natural and synthetic vitamin A 


an ester 


cohol in the common martini. 

We are constantly gathering facts 
on all phases of vitamin A proper- 
tics in the course of our continuing 
research program. This keeps us 
ready to assist you with any prob- 
lems concerning the utilization of 
vitamin A and its formulation in 
pharmaceutical and food products. 

For information or a quotation 
on vitamin A for your production 
requirements, write, wire, or phone 
Distillation Products Industries, 
Rochester 3, N. Y. (Division of 
Eastman Kodak Company). Sales 
offices: New York and Chicago « 
W. M. Gillies and Company, Los 
Angeles and San Francisco e 
Charles Albert Smith Limited, 


Montreal and Toronto 


Also... vitamin E... distilled monoglycerides...more than 3500 Eastman Organic Chemicals for science and industry 
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hildren of all aves really go for butterscotch | 

prepared with MAGNA Imitation Butterscot h biavor 

MMAR. It imparts a wholesome, lip-smacking butterscotch 

taste that brinus folks back tor more builds sales tor you 
Ihe proot of this pudding is in added business for you. Send for 

i free sample of MAGNA Imitation Butterscotch Flavor #4 MM&R 

Get prices and information on all MM&R Essential Oils and Flavors 
ll premium quality all modest in cost and all proven sales-builders 


Call on MM&R — Food Flavor Specialists since 


if 
Magnus Mh CG MM. 


ONE OF THE WORLD'S GREATEST SUPPLIERS OF ESSENTIAL OILS 
16 Desbrosses Street, New York 13, N.Y. + 221 North La Salle Street, Chicago 1, Illinois 


. 
« 4 
‘ 
‘ 
| 
gh 
\ Ate aj 
q 
> 
MAGNU 
i 2 


FOOD TECHNOLOGY 


Published Monthly by 
The Institute of Food Technologists 


Volume 7 January 1953 Number 1 


EDITOR 
MARTIN S. PETERSON 
Editorial Office: 11606 South Bell Avenue 
Chicago 43, Illinois 


Consulting Editor Editor Emeritus 
Z. 1. KERTESZ C. OLIN BALI 


Associate Editors: M. J. Blish, H. A. Campbell, B. W. Clarke, E. C. Crocker, J. A. Dunn, M. S. Dunn, W. B. Fs elen, Jr, O. G 


Hankins, C. H. Kenney, Hans Lineweaver, Gordon Mackinney, H. H. Mottern, C. S. Pederson, D. F. Sampson, G. F. Stewart, 
C. R. Stumbo, H. L. A. Tarr, and F. W. Wenzel 


Publication Office 
Published by the Institute of Food Tech CONTENTS 


nologists and printed by The Garrard Press, 


119-123 West Park Avenue, Champaign, 
Illinois \ Procepure THermMar Process 
Subscription Rates rion. M. Vatashnik | 

Subscriptions are entered for ali member ReLavine Posstece. er os 
of the Institute of Food Ttechnologists. The I: Ip I: | 
cost is included in the annual dues SSTOON RODUCTS FOR OD STERILIZATIO = llavnes 

Non-members: domestic, $7.50 per vear; and Bo Proctor 
foreign, $8.50 per year 

Single copies and back numbers : domestic, Pik Researcu LABORATORY Its Rome IN THE CONTROL O1 
$1.00 each; foreign, $1.15. Koop Propeers. William Rk. Johnston and Lawrence Atkin 10 


INFLUENCE OF OBJECTIVE Ouatity FACTORS ON SuBPECTIVI 


Claims 


Claims for copies lost in the mails must EVALUATION OF CANNED SWEET Cor Charles Ie. Cretse be 
be received within thirty days (ninety days, 

foreign) of the date of issue. Notice of RemMovart or Excess Corper AND TRO FROM 

change of address must be received two M.A. Joslyn, Aaron Lukton, and Albert Cane 20) 

weeks before date of issue 

STUDIES ON THE PROCESSING OF RED CHUANG! 
Correspondence , 

IN Fresu Rep CirerRies Causep py Br G, COOLING, 
ditorial Address all manus¢ ripts, proots AND SOAKING | \\ litte niin ree! and ( || 29 
etc., and correspondence concerning these 

to the Epitor at 11606 South Bell Avenue, STUDIES ON THE PROCESSING OF | » CHERRII | SoM 

Single Copies, and Reprints: Fooo Tecnu CANNED MoNTMORENCY CHER} Claude Pills and 
notocy, 119-123 West Park Ave., Cham Whittenberger, and W. Robertson and W. Case 32 
paign, Ill 

Vembers Subscriptions; Changes of Ad \MYLASES KIND FACTORS 
dress, etc.: THE INSTITUTE oF Foop Tecu Wien INFLUENCE ActTivit Mildred Adam 35 
NOLOGISTS, 176 W. Adams St., Chicago 3, 

Ill. \ COMPARISON OF CEREAL, | CA BactTeERIAL ALPHA 

Business Manager: Charles S. Lawrence, \MYLASES AS SUPPLEMENTS FOR DREADMAL G. Byron S 
176 W Adams St., hicago 3, Il. Miller, John \ Johnson, and 1) | Palmer 3s 

Eastern Advertising Representative: Duncan 
Macpherson, 700 S. Washington Square, COMPARISON OF MetTitops ror M \PATURITY 
Philadelphia 6, Pa. FACTOR IN) | VMakower, M. M. Boggy 

Midwestern Advertising Kepresentative Burr. and S. Oleot 13 
Prendergast and Minahan, 168 N. Michi 
gan Ave., Chicago 1, Ill VEFAIRS OF THE INSTITUTE 

Duane Wanamaker, 610 South Broadway, 
Los Angeles 14, Calif REGIONAL Sreevi Nt 0 

Mailing Permit Book 
SELECTED ABSTRAC 


Entered as second-class matter February 
25, 1947, at the post office at Champaign, 
Illinois, under the act of August 24, 1912 


( t 
Institute of J tatements is ; 


Affairs of the Institute 


Selected Abstracts 
Food World News 
Future Meetings 


The Boston Meeting 
News of the Regional Sections 
Personnel 
Books 


BOSTON MEETING TO BE OUTSTANDING 


If planning and foresight are any criteria, the 1953 
Il Convention promises to be one of the outstanding 
events imo many years. [even before the last convention, 
(seneral Chairman Loren Bo Syostrom had started his 
preparation. Starting with Llonorary Chairman Profes 
sor Bernard | Proctor, all the necessary committees 
have been arranged and have been functioning. Accord 
ing to Charles Tl. Shackelford of the Great Atlantic & 
Tea Company's National Fish Department, 
Chairman of the exhibit Committee, forty exhibits have 
already been sold, and if your company wants to be 
present at this oceasion, it has been requested that you 
ask that they get in an application promptly because the 
space is detinitely limited 

The Program Committee, under Chairman J. Avery 
Dunn of the Atlantic Gelatin Division of General Foods 
Corporation, has been hard at work and the over-all 
program is shaping up rapidly. The lexecutive Council 
will meet on Saturday, June 20, with the Editorial Board 
Meeting Saturday evening. On Sunday, the National 
Counen meets, with a mixer to be held Sunday evening 
Phas wall be complimentary and ladies are invited to 
attend 

Program Notes 


Monday morning starts the General Session, and in 
addition to the annual President's address there will be 
featured speakers including Dr. Karl Compton. Other 
speakers have not been confirmed so far. On Monday 
noon there will be a luncheon at which the Babcock and 
the engineering awards will be presented 

(On Monday afternoon there will be a very interesting 
session on the general subject of geriatric foods. This 
isot particular importance because the proportion of our 
population over the age of GO is already large and ts 
inereasing at a very rapid rate. The wide-awake food 
processor will do well to give consideration to the prob 
lem of supplying the right type of food to this group 
which, iecidentally, ts relatively high in income. This 
program, being developed by Dr. Charles Glenn King 
and Dr. RoC. Sherwood, should be one of the high 
livhts of the entire meeting 

Tuesday, both morning and afternoon sessions, 
there will be a fish symposium under the leadership ot 
Dr Hampton and Dr. Tarr. Prae 
tical and technical subjects will be discussed. When the 
Ik Po met in Boston previously, the fish session was very 
well attended and evoked a great deal of interest 

\lso on Tuesday, in a morning session, there wall be 
a program on fermented products, under the direction 
of Dr. Fred W. Fabian. \ session on chemicals in food 
under the direction of Dr. Charles N. Frey is also 
scheduled for Tuesday morning lhis continues to be a 


subject ol the greatest mterest to food processors 
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(on Wednesday morning there will be a packaging 
svinposium: which is being developed by Dr. L. W 
Ilder who has spent a good many vears developing and 
improving packages for foods \nother Wednesday 
event—-with both a morning and afternoon session—is 
the program on canning and processing technology 
which is being developed by Dr. Ie. J. Cameron and D1 
(. Olin Ball. During this session the Appert Medal 
\ddress will be presented. Cn Wednesday, also—at the 
morning and afernoon sessions—there will be a pro 
gram on research in the field of fruit and vegetable tech 
nology under the direction of Dr. M. Mrak 


Banquets, Luncheons, and Group Meetings 

The Banquet and Luncheon Committee, under the 
chairmanship of John Hl. Moriarty of Arthur DD. Litth 
Company, has scheduled a comphmentary luncheon on 
Sunday, June 21, for the Council On Monday noon 
the Babcock and the Food Engineering \wards will be 
presented ‘Tuesday evening, June 23, the \ppert Medal 
will he presented at a dinner to which ladies are invited 

\s usual there will be breakfast and luncheon meet 
ings for the alummi of various colleges and universities 
There will be a sectional officers breakfast on Monday 
morning, June 22. The University of Massachusetts 
breakfast comes on Monday morning, the M.L-T. break 
fast on Tuesday morning, and the Canadian breakfast 
on Wednesday morning 

Dr. Dunn has suggested the desirability of holding 
special group meetings on Saturday and Sunday pre 
ceding the general meetings. The holding of these spe 
cial committee meetings during the pre-convention days 
has always resulted in considerable conflict and has pre 
vented members from attending the sessions because 
they felt obligated to attend the special meetings. Plans 
have been made whereby small meeting rooms for these 
special groups can be made available on both Saturday 
and Sunday. If any groups planning such meetings 
would like to take advantage of this opportunity, they 
are urged to get in touch with Dr. Dunn mumediately 


To the Ladies 

(on the distaff side, Chairman Ruth M. Powers ot 
the Arthur 1). Little Company has developed a round 
of entertainment for the ladies which should make the 
visit of wives of members something to be remembered 
Nothing is being left undone to make this a memorable 
vecasion. Members are urged to call this section of this 
report to the attention of their wives. Starting Monday, 
lune 22, there is to be a sightseeing tour of the North 
Shore. This is an all-day event and wall include lunch 
at some traditional place at Rockport. This is entirely 
complimentary, including the lunch. On Tuesday 
noon there will be another tour which includes a concert 
and tea at the Isabella Stewart Gardner Museum. This, 
too, is complimentary to all ladies atte nding. Wednes 
day will be devoted to shopping tours. This ts another 
all-day session and includes the famous Chestnut [ill 
Shopping Center and the Shoppers’ World. For this 
oceasion free transportation will be provided 

Miss Powers points out that, through the courtesy of 
Mary Cremmen of the Boston Globe, a complete list of 


(Continued on page 6) 
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Boston Meeting to be Outstanding 


(Continued from page 4) 


hat to wear for this time of the vear has been prepared 
Copies are available by writing Miss Powers. It gives 
all the clothing needed, as picked out by outstanding 
fashion editors 

There is available an interesting 50-page booklet en 
titled, “Fascinating ‘Trips to Historic Spots In and 
\bout Boston.” These booklets may be had by writing 
to Miss Mary Harrigan of the Publicity Committee. 
She can be addressed in care of the U.S. Food and 
Drug Administration, Department of Agriculture, Fed 
eral Security Agency, 408 Atlantic Ave., Boston 

Since Boston and environs boast of 200 different uni 
versities, colleges and schools, many members attending 
may wish to use their occasion to visit them 

Mindful of the fact that “all work and no play makes 
John a dull boy,” the committee has again arranged to 
take over the Boston Symphony Hall at a Pops Concert 
on Monday evening, June 22. Included will be a pitcher 
of the famous Pops Puneh. This is an occasion that few 
will want to miss, and ladies as usual are invited. 


Clambake! 

The main relaxation comes on Wednesday, June 24, 
at the close of the afternoon session. This includes a 
Clambake which will be held in the Rockwell Cage at 
M.L.T. Catered as only the famous Seiler’s can do it, 
this clambakeowill be followed by a barn dance in the 
evening, Everyone is warned to bring dungarees or 
other suitable informal clothes to relax in a good old 
fashioned New England way. This time there are no 
hoats or stormy oceans to upset the evening's enter 
tamment 

Thursday is to be devoted to plant trips. This is 
under the chairmanship of ernest C. Peakes of the New 
England Confectionery Company and will cover a wide 
range of industrial plants. If you have any special in 
terest, it is suggested that vou write Mr. Peakes your 
wishes 

Members of the Institute of food Technology can be 
a real help to the Committee by getting their reserva 
tions in early, Everything has been arranged for your 
convenience and edification, and a real New England 
welcome awaits you. The place to be in "53 is at the 
Boston Convention 


Regional Section News 
AMES SECTION 


On October 24, 1952, the first meeting in the Pine 
Room, Memorial Union, lowa State College, was de 
voted to talks on recent developments in the canning 
industry. Dates and topics of other meetings to be held 
at the Memorial Union, Lowa State College, are : 
Friday, January 30, 1953— Packaging of Foods. 
Friday, April 24, 1953 

Foods 


On Friday, October 24, 1952, the following talks were 


Drying and Condensing of 


heard 
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FOOD TECHNOLOGY, 


JANUARY, 1953 


\dvances in Canning Equipment and 
Processing.” John J. Toney, Chemist, Food Ma 
chinery and Chemical Corporation, Hoopeston, 


“Recent 


“New Applications of Dairy Processing Equipment 
to Other Branches of the Food Industry.” Eugene 
(Neil, Cherry-Burrell Co., Cedar Rapids, lowa 

Mr. M. LL... Schumacher, Morrell Packing Co... 
(ttumwa, lowa, gave a most interesting report 
about his recent trip to Sweden. 


Mr. C. W. Swanson, Sales Engineer, Minneapolis 
Honeywell Regulator Co., Brown instruments Divi 
sion, was the dinner speaker. He gave an illustrated 
talk on “Instrumentation, the Plus Factor in] Modern 


Processing.” 


NORTHERN CALIFORNIA SECTION 


Robert Berry, American Home Foods, Inc., has been 
elected 1953 chairman of the Northern California See 
tion, Institute of Food Technologists. The election of 
Berry—who succeeds Richard D. MeWKirahan of Ameri 
can Can Co.—-was announced at the annual meeting of 
the section, held in Albany and Oakland on December 4 

Harold Olcott, of USDA's Western Regional Re 
search Laboratory, is the new 1953 vice-chairman. Elise 
Hoffman, Golden State Co., has been named secretary, 
and Charles Collier, National Canners \ssn., treas 
urer. [lected to serve on the executive committee are 
(iordon MacKinney and John Kilbuck, both of Univer 
sity of Califorma. Hlugh T. Griswold, Owens-Illinois 
(jlass Co., was re-elected to serve as national councillor 

The daytime program for the annual meeting, sessions 
of which were held at USD.\’s Western Regional Re 
search Laboratory in Albany, consisted of contributed 
papers followed by discussions. The subject of each 
paper, the author, and the discussion leader, were as 
follows: 

“Recent Developments in the Manufacture of 36° 
Fomato Paste,” by Geo. Armerding, Moyjonniet 
Bros. Co. Edwin Mitchell, Richmond-Chase Co., 
discussion leader. 

“Organoleptic Investigations of Pesticide-treated 
Fruit and Vegetable Crops,” by Elly Hinreiner, and 
Marion Simone, University of California. Frank Lamb, 
National Canners .A\ssn., discussion leader. 

Preliminary Theory of Batch Drying in the Low 
moisture Range,” by W. B. Van Arsdel, U.S. Dept 
of Agriculture. William V. Cruess, University of Cali 
fornia, discussion leader. 

*Tenderometer Measurements in Cooked Product for 
estimating Maturity of Frozen Peas,” by Rachel 
Makower, U.S. Dept. of Agriculture. Shirley Volmer, 
Western Beet Sugar Producers, discussion leader 

“Temperature of Fluids in Transit through Tubular 
Heaters and Coolers,” by Russell L. Perry, University 
of California. Wilham Mck. Martin, Dole Engineering 
Corp., discussion leader. 

“Chlorination as Apphed to Sanitation in a Fruit 
Cannery.” by Bruno A. Filice, Filice & Perrelli Can 


(Continued on page 8) 


You buy materials, labor, 

ickaging, advertising and a host of 
ther ingredients. But only one 
ideration brings your first-time 

mer back again — How did 


your product taste! 


of good taste — FINE FLAVORS 


— is the business of D&O. 
sells your The Dolco 5200 Flavor Line adds this 


* Good taste alone compels repeat 

the DOLCO 5200 FLAV R LINE business...and providing the essentials 
ndispensable ingredient to your 

hard candies, fondants, creams, gums 
and jellies. STRAWBERRY, GRAPE, 
CHERRY, BANANA, PEACH, 
PINEAPPLE and 14 other top-notch 
flavors ... All day long and all 

year ‘round Dolco 5200 Flavors add 
good taste to your product and 

good customers to your books. 


all-day suckers 


all year ‘round 


Ask for new flavor catalog. 
Trial quantities on request. 


DODGE & OLCOTT, INC. 


180 Varick Street »+* New York 14, N. Y. 
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Regional Section News 


(Continued from page 6) 


ming Co. Robert Quirk, Barron-Gray division, Ha 
wanan Pineapple Co., diseussion leader 

“Distribution of Amino Acids in Citrus Fruit Tis 
sues,” by Phillip M. Townsley and Maynard A. Joslyn, 
University of California. Grordon MacKinney, Univer 
sity of California, discussion leader 

“Effeet of Syrup Volume and Density on Browning 
of Frozen Peaches,” by Dante G. Guadagni. U.S. Dept. 
of Agriculture. larry Pancoast, American Maize 
lrealuets Co., discussion leader, 

“Neglected Chemicals in Foods,” by Floyd de Eds. 
Dept. of Agriculture. Louis G. Petree, Continental 
Can Co., discussion leader 

“Development of Oxidative Raneidity of Meat Fats 
during Freezing Storage,” by Aloys L. Tappel, Univer 
sity of California Harold S. Oleott, U.S. Dept of 
\griculture, discussion leader 

“Effect of Cooking on the Thiamine Content of 
Brown Rice.” by Barbara M. Kennedy, University of 
California. Helen Hanson, U.S. Dept. of Agriculture, 
discussion leader 

“Alcohol Accumulation in Undersealded Frozen Broe 
coli,” by Paul A. Buek and Maynard A. Joslyn, Univer 
sity of California. Calvin Bright, Stokely Foods, Ine., 
discussion leader 

Maynard Joslyn served as chairman of the morning 
session, and Llarold Oleott in the afternoon. 

In the evening the section met for dinner in Oakland, 
after which door prizes were distributed and an interest 
ing discussion of the work of U.S. Food and Drug Ad 
ministration was presented by MeKay MehWKinnon, chief 
of the San Francisco district operations of the federal 


CHICAGO SECTION 


The tirst Kall Meeting of the Clicago Seetion was 
held in the Palmer Tlouse on Monday November 10, 
1952. Speaker of the evening was Dr. Randall Rovee, 
\ssistant Manager of the Central Division Laboratory, 
\merican Can Company. Dr. Royce has been associ 
ated with this company since receiving his Ph.D. de 
gree in 1934 from the University of Kansas. He 
specializes in the improvement of canning, freezing and 
other methods of preserving foods as well as in the de 
velopment of food containers and methods of handling 

Dr. Royee pointed out that the present tin can ts a 
far ery from the original tin can developed by Durand 
in IS1O and used by Appert in his historie work on the 
preservation of foods by canning. But even today the 
can companies are carrying on extensive research pro 
grams on the development of more satisfactory con 
tainers with particular emphasis on the reduction of 
critical raw materials such as tin 

Various technical terms used in tin can manufacture 
were explained. Substitute metal such as aluminium for 
bodies, and various types of solders, enamels and seal 


ing compounds were described 


PECHNOLOGY 


JANUARY 


1953 


\n event of the evening was the formal presentation 
of the First \nnual Monsanto IFT Award to Dr 
Richard Forsyth for delivery of the best technical paper 
given at the Annual National Meeting of the IFT in 
(srand Rapids last June. The award was presented by 
Charles S. Lawrence, Executive Secretary of IFT who 
explained the extreme care used in selection of the 


awardee 


MARYLAND SECTION 


The November meeting of the Maryland Section was 
held at the Hotel Stafford, Baltimore, Maryland, on 
November 14, 1952, and took the form of a symposium 
devoted to the diseussion of objective methods of 
measuring the quality of foods. The symposium started 
at 1:00 pam. and was divided into two sessions. Sub 
jects discussed and speakers taking part in the sym 
posium were as follows : 


“Palth as a Measure of Quality in Food Products.” 
edward M. Hoshall, Chief Chemist, Food and Drug 
\dministration, Baltimore. 


“Objective Methods of Measuring Quality in Poultry 
Products.” A.W. Brant, Food Technologist, Bureau 
of Anmal Industry, U.S. Department of Agricul 
ture, Beltsville, Md. 

“Objective Methods for Determining the Quality of 
Fishery Products.” W. Nilson, Pharmacologist 
in Charge, U.S. Fish and Wildlife Service, College 
Park, Md. 

“Judging the Quality of Dairy Products.” W. S. Ar 
buckle, Professor of Dairy Manufacturing, Univer 
sity of Maryland, College Park, Md. 


“The Peroxidase Test as a Measure of Fresh Pack 
Mickle Quality.” Arthur M. Kaplan, Food Bacteri 
ologist, Bureau of Tluman Nutrition and Home 
economies, U.S. Department of Agriculture, Belts 
ville, Md. 

“Objective Methods for Flavor Evaluation.” John 
Fromm, Quality Supervisor, The Calvert Distilling 
Relay, Md. 

“The Dulaney Approach to Quality Control.” William 
J. Hart, Jr, Technologist, John Dulany 
and Son, Inc., Fruitland, Md. 

“Objective Methods Used in the Fruit Processing In 
dustry.” Cogley, Food Technologist, Knouse 
Foods Cooperative, Peach Glen, Pa. 

“The Work of the IFT Committee on Objective 
Methods.” B. W. Clarke, Chief Food Technologist, 
Crosse and Blackwell, Baltimore, Md. 

“Objective Methods for Measuring Ninesthetic Factors 
of Quality in Foods.” Anmihud Kramer, Professor of 
Horticulture, University of Marvland, College lark, 
Md. 

“Comparison of Objective Methods for the valuation 
of Baked Cereal Products and Their Ingredients, and 
Pheir Relation to Quality Considerations.” S. W 
\renson, Director, Food Development Laboratories, 
Baltimore, Md. 


(Continued on page 10) 
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the NEW Sh 


hermetically sealed FLAVORS 


Droplets of fresh, pure, flavor, completely 

sealed from the atmosphere with an edible protective 
film ... SEALVA powdered flavors are not subject 
to the usual spoiling and oxidation occurring 

in other flavors when exposed to extended 
shelf-life. SEALVA flavors have a wide 
application in all branches of the food industry 
where lasting strength and quality are desirable. 
SEALVA flavors are presently available in 
strawberry, raspberry, cherry, orange, 

lemon, lime and peppermint. 

Samples will be forwarded at your request. 


VAN AMERINGEM-HAEBLER, INC. 


521 WEST 57th STREET, NEW YORK 19, N. Y. 
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Regional Section News 


(Continued from page 8) 


Dessert for the dinner consisted of pumpkin pies 
made from canned pumpkin provided by W. L. Wheat 
ley Ine., Clayton, Delaware. Members and = guests 


served as a judging panel for the pies 


WESTERN NEW YORK SECTION 


Phe Buffalo Area Group of the WNY Section heard 
Mr. Clarence Sorgy Ir., of the International Salt Co. 
address its December 3rd meeting in the Kathryn Law 
rence Dining Room, 641 Delaware Ave., Buffalo, N.Y. 
Mr. Sorg spoke on the mining and refining of salt and 


its uses in the food imadustries 


NORTHEAST SECTION 


(on December 4th the Section met in the [lotel Bruns 
wick, Boston, Mass., for dinner and to hear Dr. Bill 
Hampton, Director of the Fisheries Research Labora 
tory, Birdseye Diviston, (seneral Foods ¢ orp., Boston, 
discuss “The Production of Frozen Fish Fillets.” Te 
illustrated his talk. In addition, two films in) colour 
obtained through the courtesy of the Esso Standard Oil 
Company were shown, One, “Rendezvous in the Reet,” 
was all about fish; the other, “Island Oddities,” por 


traved sea-bird life 


OREGON SECTION 


Phe Section held its December meeting on the 4th at 
the National Biscuit Company, 100 N. FE. Columbia 
Bivd., Portland, Ore. The meeting took the form of an 
alternoon plant tour. The Nabisco plant is one of the 
large st, miecst modern bakeries in this area, and repre 
sented a branch of the food industry which the Oregon 
Section, as a group, had not had occasion to visit in the 

The Ernest Hl. Wiegand Student Chapter has held 
recent meetings on October 7 and November 6.) Mr. 
|. Roger Deas, Manager of the Public Information 
Service of the American Can ¢ ompany, addressed the 
former meeting on the progress of can-making tech 
nology. The meeting was also attended by the Chapter’s 
Dairy Club and was held in Withyeombe Hall, the new 
dairy building. The November 6 meeting was put on 
by the Food Technology statf, purpose of which was 
to famiharize the students with the research now in 
progress in the Food Technology Department. Next 


meeting os slated for January 


PERSONNEL 


the University of Butlalo has introduced a new 
course, Chemical Marketing, being offered for graduate 
credit in the evening session during the 1952-1953 ses 
jointly sponsored by the Depart 


STONES Lhe Course, 
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ments of Chemistry and Marketing, is being given by 


Dr. FRANK I’. GREENSPAN of the Research and Develop 
ment Department of the Buffalo Electro-Chemical Com 
pany, Ine 

Curtis Ik. Mater, general manager of research for 
the Continental Can Co., Chicago, was named chairman 
of Illinois Institute of Technology’s Food Engineering 
Council at the recent biennial meeting of that group 
Mr. Maier, who has been with Continental Can since 
1937, succeeds Dr. Paut V. MANNING, vice president 
in charge of research for International Minerals and 
Chemicals Corporation, Chicago. He will be the third 
chairman of the group. 

\t the suggestion of Professor Milton [E. Parker, 
director of I. 1. T. food engineering, the new chairman 
is to appoint four committees to: (1) Evaluate methods 
and equipment used in food preparation ; (2) Study the 
professional status of food engineering ; (3) Advise on 
methods to encourage industrial research in food engi 
neering ; (4) Advise on methods of encouraging young 
men to seek careers in food engineering 

JOuN T. KNOWLES, vice president of Libby, Me Neill 
& Libby, Chicago, said at the meeting that increased use 
of mass production methods in the food processing 
industry has pointed up the great demand for food engi 
neers. It was reported that the average 1949 Illinois 
Tech food engineering graduate is now earning $5,500 
per vear. Dr. Berton S. CLark, scientific director for 
the American Can Company, Chicago, recommended 
that special efforts be initiated to advise executives of 
the potential pool of food engineers being provided by 
1.0. T. Mr. F. W. Specut, the president and chairman 
of the board for Armour and Company, and a guest at 

meeting, said that business leaders are becoming 
more appreciative of the need for funds for training and 
research because of daily advances in this field 

Dre. L. 
Company's fundamental research, has been appointed 
chairman of the Panel on Food of the Committee on 


CLIFCORN, director of Continental Can 


equipment and Supplies of the Department of Defense 
Research and Development Board, according to an an 
nouncement by Mr. Walter G. Whitman, chairman «i 
the Board. Dr. Cliteorn will head the five-man panel 
which advises, directs, and gives technical guidance on 
research and development related to the production, 
processing, packaging, and service of food, with the 
exception of its nutritional aspects, which is the con 
cern of the Board's Committee on Medical Sciences 
Mr. Paul S. Forsyth, director of the Panel on Food, will 


assist Dr. Clifeorn in this part-time assignment 


> 


Obituary 


It as with sorrow that we record the death on Novem 
ber 23, 1952, of Joseph Francis Rudolph, President of 
Dodge and Olcott, Inc. He was a loyal friend and 
supporter of the Institute and of this journal and was 


widely known and respected among the membership 
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This, 
we believe... 


A good name is the greatest reward any man 


or company can attain... 


A good name is honor, character, integrity 


and pride—in every product bearing that 


name, in all dealings under that name... 


A good name is a responsibility to sustain. 


Your confidence in the quality of Griffith prod- 
ucts, and our integrity, is a trust and an obliga- 
tion we always treasure. We know, by keeping 
faith with you, our reward is long enduring. 


LABORATORIES, INC. 


CHICAGO 9, 1415 W. 37th St. *» NEWARK 5, 37 Empire St. « LOS ANGELES 58, 4900 Gifford Ave 
in Canadao— The Griffith Laboratories, Lid. « TORONTO 2, 115 George St 


PEPPEROYAL* and SOLUBLIZED SEA- 
SONINGS, made from Griffith's own 
spice extraction. A new high standard in 
flavor quality maintained under labora 


tory control. “Reg. U.S. Pat. Off 4 BONED CURING 


BADE IN AME RICA 


PRAGUE POWDER—Reg 
U.S. Pat. Off.—A meat-curing 
compound, made or for use 
under U.S. Patent Nos 
2054623, 2054624, 
2054625, 2054626 


“G-5""... A 100% fat- 
soluble Antioxidant. Inte- 
PURIFIED” GROUND SPICE and CEREAL grates with fat by easy 
BINDERS— Processed to minimize risk of spoilage stirring. Provides long pro- 
from foreign substances. “U.S. Sterilization Pat tection against rancidity. 
Nos. 2107697, 2189947, 2189949 An exclusive Griffith 
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Books 


¢ LADIOBIOLOG edited by James | 


York. Price 


Phis book, composed of twenty-three papers delivered 
hefore the Oberln on Radiohtology im pune 
of 1950. is devoted to studies on the fundamental effects 
of radiations om matter considered from a biological 
viewpoint as the title suggests The symposium was 
sponsored by the Subcommiuttee on Radiobiology of the 
(Committee on Nuclear Science of the National Research 
Council, assisted by the Atomic [energy Commission 
and the Office of Naval Research 
symposium was a “thorough examination of the funda 


Lhe oljjective of the 
mental concepts that exist in radiohology 

Lhe editorial conmauttee responsible lor putting the 
manuscripts in shape for book publication represent the 
leaders in the treld ot radiobiology and asscc iated sub 
jects as do the authors of the vartous papers 

Vhis book is to be strongly recommended as back 
ground reading for persons interested in the potential 
application of romizing radiations to the sterilization of 
foods and heat-sensitive materials and is recommended 
as well to those who are directly interested in’ radio 
biology 

Phe chapters by Vlatzman and Burton) present the 
theoretical and basic physical-chemical ettect of radia 
tions; those by Dale and Guzman-Barron treat the 
chemical effeets of biological materials 

Physical processes are thoroughly covered in chap 
ters by Morrison, Fano, Wilson, Solomon and others 
logical effects are well ce scribed by Miller, Zirkle, 
Pobias. Evans, Jones, Russell, Brues, and Sacher. The 
chapters by Haender and Laterjet on the radio 
Sensitivity. of cells te ionizing radiations while very 
basic, have tremendous practical apphleations 

Phe text of the book is not free trom some repetition, 
but this is ditheult to avoid, of course, in a 
of this sert It is revrettable, tow, that it took se long 
after the symposium te get the material published, but 
the path to the printer im publication enterprises of this 
hind is compheated \s the prefatory note explains 
“the vagaries of authors, publication committees, and 
the international situation” contributed to the delay 

Well bound and well printed on good paper, the book 
and its format are a credit te the art of modern print 
ing. Since the book uceeeds bringing together 
fundamental concepts and ideas, which was its objective, 
it is also a credit te all whe contributed to its accom 


plishmient 


second completely revised and aug 
mented edition in two volumes. Kolthott and 
James | | liter ablishers, New York, 


1952. Volume 


Phis volume is divided into four parts, as tollows 
part ITT, ea 200 pages, morgan polarography ; part TV, 
ca 200 pages, organi polarography ; part \, 34 pages, 
biological applications ; part V1, 66 pages, amperometric 
titrations. Much of part INV) is of biological interest, se 
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that the number of pages allotted to part \ might vive 
in erroneous impression, 

Phe work of the authors in the field of polarography 
and excellence of the tirst edition preclude the necessity 
for a formal evaluation of the present volume 

Ihe revised edition is authoritative and thorough 
Ihe rarity of an occasional trivial typographical error 
testifies to the care with which the book has been 
written, .\ minor criticism is that part Vo gave this 
The tithe of chapter 46 
raised some expectation concerning serological cancer 
detection, while the text, page 874, states rather oft 
“No doubt more systematic work is still 


reviewer a slight let-down. 


handedly : 
necessary before the polarographic method can be used 
’ Under a running title of “Cata 
this same 


as a reliable test. 
Ivtic waves of — containing compounds,” 
chapter discusses waves for riboflavin, mcotinic acid 
and lipids, which ts incongruous 

The criticism is essentially one of organization. It ts 
admittedly a matter of opinion whether the general prob 
lem of catalytic waves, including the special case otf 
cysteine, cystine, etc. might not logically have come 
after chapter 13, Volume [on catalyzed hydrogen 
waves. With equal logic, riboflavin and micotimie acid 
might have appeared in chapter 45, heterocyelic mitro 
gen compounds. Chapter 46, then, appears somewhat 
disjointed and suffers by contrast with the excellence 
of the other chapters 

Phe purpose of this reviewer however ts not to cavil 
at what is offered, but rather to point out that the food 
technologist cannot afford to ignore any important 
method that has applicability to foods. Applications are 
demonstrated in methods for Pb, Cu, Fe (including 
ferrievanide), SQ., to mention but a few inorganic 
cases, as well as for a host of organic compounds. No 
where else can one get a sounder appraisal of the 
potentialities of the method nor a more thorough sur 
vey of what has been accomplished than in_ thes 
volumes by Kolthoff and Lingave 


GioRDON MACKINNES 


Scrence, Raw Marertans AND LIYGIENE ot 
Baking. By Alexander Urie and |. Il. Tlulse. 465 
es, MacDonald & Evans, London, [england 


pag 


1952 rice ( 30s 


Phe book is divided into five parts: Scientific Prine 
ples (114 pages), The Baking Processes (O61 pages), 
Raw Materials: Their Origin, Nature and Composition 
(130 pages). [lygiene (85 pages), and Nutrition (41 
pages ) These five parts are subdivided into fifteen 
different sections with 23> plates, 50° tigures, and 49 
tables 

\Ithough written by l:nglishmen who must) worl 
with myredients, especially flour, somewhat different 
from ours, this book is sufficiently broad to be of value 
to American students of baking, baking techmicians, 
food chemists, and production men of the baking n 
dustry. There are not too many good texts relating to 
the science of baking and this book is a worthwhile 
addition to the literature 


(Continued on page 14) 
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FELTOVS EW COFFE 
CLAIMED COAST TO COAST! 


Conclusive Tests by Manufacturers 


of a Wide Variety of Products Prove Its Advantages 


in Flavor, Aroma and Economy 


As a result of several years of research and 
development, Felton Chemical Company 
chemists have produced a new coffee flavor 
that has revolutionized the use of coffee in 
many products. Candy, ice cream and baked 
goods manufacturers have long been aware 
lack of 


stability of coffee flavor concentrates, and it 


of the handicaps presented by the 


was this problem which Felton tackled 
first. Literally hundreds of new 
chemicals were isolated in the 

search for proper ingredients, 

and at least fourteen new 

specific aromatics were 


developed. 


no distortion fe 
Study careful 
ingredients wey, 
Felton con 

Ng 

all 

no disto 

Study ly 
ingredients were listed 
Felton contributed to 
Never before has ; 


mpofant matt 


all phases of su 
( 


no distortion found in any of the products 
Study carefully t's ~as outlined in the 
ingredients wer “st important 
Felton contribi by doing 
Never before fin accom 
all phases ¢ matter are 
no dista-tian the produc ts 
utlined in the 
most important 
vaign by doing 
ed in accom 
matter are 
products 


in the 


the products 
glined in the 
ost Important 
by doing 
ded in accom 


in im int matter 


75 Times Stronger Than Coffee 
Feleafé has been found to be at least 75 times 
economy Is 


I hou- 


sands of batch tests have been made, not only 


stronger than and its 
quickly obvious t my manufacturer 
by Felton, but by manufacturers using fla 


vors, and based on the commercial conditions 


of manufacture in the candy, ice cream, des- 


sert, beverage and extract nelds, Feleafé has 


proven its rece rd-breaking economy. 


Will Not Cook or Freeze Out 


unusual flavor is non-volatile, and 


ites al worry about cook- 


ut. Neither does it oxi- 


Candy Manufacturers 
Applaud Advantages 
s full-bodied flavor in Hard 
budge, Soft Cen 
nts, Marshmallows, 


Starch Je 


Ideal for Foods and Desserts 
successfully 
and Sherbets, 
Puddings, Syr- 
rates, Gelatin, Pie 
Icings, Toppings, 
wnated Beverages, 
Versatility of New Flavor 
for Pharmaceuticals 


for harmaceuticals can 


of all kinds of 


Write For Samples of This 
Amazing Coffee Flavor res acetal Lozenges 


Syrup, 
Tell us about the products in 
which you would like to use 
Felcafé. We will be happy to 
send you directions and liberal 


samples for testing. Stocks Carried in Principal Cities 


4 
: 
ing off or freely 
dize or become rancid 
1g 
all phases A  Feleafés 
an ts 
Tih | ters, Cre 
“tc,,, 
N vor Fill 
4¢ 
"Up Sar 
© vs: \ 
are 
13 


Books 


trom page | 


is without a bibliography, lack of which 


| he bool 


could be a handicap to the serious student of baking 


The first part of the hook Scientific Prine iples, espe 
could be difficult for the student and references 


helpful in gaining 


cially 
to more complete texts would be 
understanding. The promise of a broad study of the 
contained in the title, is com 
The typography is excel 


technology of baking, 
pletely fulfilled by this book 
lent and the binding is good 

C. EpeELMANN 
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Selected Abstracts’ 
ANALYTICAL METHODS 


Paper chromatography of some starch conversion products. 


Bucuan, J. Savace, R. Inalyst, 77, 401-06 
(1952) 

Paper chromatography used to distinguish white malt syrup 
from liquid glucose. Propanol, ethyl acetate, water-6-1-3 ratio 
used as solvent. Spraying reagent 40 aniline m ethanol, 4% 


diphenylamine in phosphoric acid, 5:5:1> ratio 


Heating time 10) at 


Determination of technical benzene hexachloride in peanuts 
and soils. 
HorNnsvein, | 


\ meodifeation of ecarlier method to give more accurate 


Inal. hem 10386 ¢1952) 


values for peanut 


Determination of water in alcohols. 
West, P. W., Sentse. ann Bur 


1250 ? (195 


HALTER, T. S Inal 


(hem 
High-frequency oscillators for the direct measurement of the 


water content of monohvdri ind polyhveric iles 


Acid-base chemical indicators. 


\ review article on thy types mid range of acid-base 


sf, 23. 319-22 (1952) 
chem 


midieators meluding the mechanism of color change, routime 


analyte tests and appleations of medicators to detergent testing 


photography, medicme, sol testing 


Identification of organic compounds from infra-red spectra. 
Martins, A. 1 Nature, 170, 20-2 (1952) 


The importance of extensive cataloging of the 
pectra of org. compds. is emphasized. standard 


infra-red 


ab 


exptl pre edure and a thine swstem 1 uveested 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


Lipid metabolism in atherosclerosis. 
r. W Vo. Carolina ‘Med. J., 13, 169, April 1952; 


Lipoprotein and lipids 


dm. Med. Asse 149, 1602 (1952) 


are transported in the serum as a tinely dispersed stable “emul 


sion.” Any disturbance in lipid metabolism (due to inadequate 
function) producing an aggregation of fat particles 


Certain atherosclerosis patients 


endocrine 
may lead to atherosclerosis 
have benetited from a dietary restriction of fats 


These Selected Abstracts are made available to Trecunonocy 
through the cooperation of Associate Editor H. A. Campbell and the General 
Foods Corporation of New York, N. Y The abbreviations found in these 
abstracts are similar to those used by Chemical Abstracts 
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Structure of proteins. 
Ensaut, J. T. Nature, 170, 53-5 (1952) 
Recent developments in the study of proteins and synthetic 


polypeptides are reviewed 


A comparison of dextran and oxypolygelatin in the treatment 
of hemorrhagic hypotension. 

Grorrer, A. I Im. J. Physiol., 169, 749-56 (1952) 

Dextran and oxypolygelatin have been found to reduce mor 
tality from 85° to 22% and 33%, resp. Dextran restores 
glomerular filtration and renal blood flow more rapidly to 
greater levels and for a longer period of time than oxypoly 
gelatin. It also exhibits about twice the effect of withdrawing 
Huid from the interstitial compartment 


Toxicology of organic phosphorus-containing insecticides to 
mammals. 
Du Bors, K. P., 
(1952) 


AND Coon, J. M Irchi. Ind. Hyq., 6, 9-13 


phosphorus-contg. insecticides may be classified 
into three groups, namely, the alkyl pyrophosphates, the alkyl 
thiophosphates, and the phosphoramides. All of the members of 


h are in wide current use as insecticides are 


The org 


these groups whi 
highly toxic to insects and mammals 
with high insecticidal activity and low mammalian 


In the development of 
compds 
toxicity the most promising results thus far have been obtained 
in the thiophosphate series. All of the org. phosphorus-contg 
insectic'des appear to owe their principal pharmacological ac 
tions to their ability to inhibit cholinesterase, thus increasing the 
acetylcholine content of the tissues with resultant intensified 
activity of structures which are normally stimulated by acetyl- 
choline. The pyrophosphates and the alkyl thiophosphates are 
active inhibitors of cholinesterase in vitro and inhibit the enzyme 
activity of mammalian and insect tissues in vivo. The phos 
phoramides differ from the other groups of phosphorus-contg 
insecticides in exerting their effects mainly on peripheral tissues 


In addn. they are stable toward hydrolysis and have a long 


duration of action 


The toxicity and urinary excretion of crystalline metaphos- 


phates. 

Gossenin, R. E. March 18, 1952 (UR-192); Nuelear Sei 
Ihstracts, 6, 360 (1952). 

In terms of toxicity, hydrolysis, and excretion in rats and 
rabbits, eyche polymers of sodium phosphate contrast with linear 
polymers like cryst. tripolyphosphate and glassy hexametaphos 
phate. After parenteral administration of the eyclic compds 
and tetrametaphosphate), over 90° of the 


(sodium trimeta 
but a 


dose is recovered in the urine in an unhydrolyzed state, 
small fraction appears to be broken into orthophosphate residues 
In contrast only 100 of sodium tripolyphosphate and about 20% 
of hexametaphosphate escape hydrolysis in the rat. Calcium 
salts of these compds are excreted more slowly and im conse 
hydrolytic destruction is somewhat greater All hy 


Toxicity 


drolyses observed in vivo are presumably enzymatic 
offers a second biol. distinction between the cyclic and the linear 
polymers of sodium phosphate. Although none has a high acute 
toxicity in the rat, the latter are considerably more toxic than 


This difference is discussed in the light of differ 


the former 
ences in hydrolysis and excretion 


NUTRITION 


Dieiary standards in the United States. 
Maynarp, L. A. Public Health Reports, 67, 784-7 (1952) 
Che recommended dietary allowances formulated by The 
Nutrition Board of the Natl. Research Council are 
The allowances are intended to represent 


Food and 
presented in a table 
“levels enough higher to cover substantially all of the individual 
variations in the requirements of normal people.” The dietary 
allowances are classified according to age, sex, and levels of 
activity. Emergency food supplies are discussed 

(Continued on page 18 following technical papers ) 
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COOK ROOM 


Through this centralized instrument board, 
“nerve-center’’ of the FMC STERILMATIC* 
Pressure Cooker and Cooler, the operator has 
complete and accurate finger-tip control through 
every stage of sterilizing and cooling. 


Because the cooker operates at high speeds and 
temperatures, this positive control is essential in 
maintaining a uniform quality pack —with every 
can evenly cooked, and cooked exactly alike. This 
feature, combined with many other outstanding 
developments of modern FMC STERILMATIC 
cooking and cooling equipment, provides the na- 
tion’s leading canners with the most advanced 
food processing lines available today. Get full de- 
FMC STERILMATIC Cooker and Cooler lines are tails on FMC’s “one-man cook room,” for com- 
te plete processing control at greatly reduced costs. 
meet the demands of a variety of products *TRADE MARK 


‘2quiring extremely long or short cooks. rs 
Write for new booklet describing modern 


F MC Continuous Cookers and Coolers 
—neow available on request. 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 
General Sales Offices: 
WESTERN: SAN JOSE 6, CALIFORNIA EASTERN: HOOPESTON, ILLINOIS 
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DYNAMIC 
ENRICHED 


a 
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These great grain foods are better now. They are enriched 
to give them vital plus values—for nutrition, for sales! 
The simple process of enrichment restores most of the 
essential vitamin and mineral values which are unavoid- 
ably lost during milling and processing. With today’s 
great interest in food values it is all-important to sales 
that enrichment is available for these foods. 

‘If you bake white bread, or mill family white flour, or 
make breakfast cereals, macaroni, spaghetti, noodles or 


Why these foods have PLUS VALUES... 


pastina, if you mill corn or white rice—you have an easy- 
to-use process in enrichment to make your good food 
better. 

For detailed information about the application of vita- 
mins to processed foods, please send your inquiry to the 
Vitamin Division. 


ROCHE 


VITAMIN DIVISION « HOFFMANN-LA ROCHE INC. + NUTLEY 10,.NEW JERSEY 
Pacific Coast: L. H. Butcher Company, Los Angeles, San Francisco, Seottie, Portland 


In Canada: Hoffmann-lo Roche, Ltd. * Montreal, Que. 
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A simplified procedure for thermal process evalua 
tion is presented. Process values attained during heat 
penetration tests may be readily evaluated immedi 
ately after each temperature reading 

The procedure involves taking container tempera 
ture readings at equal time intervals. Corresponding 
to each equal-time-interval temperature reading, lethal 
ratio (F/t) vaiues are tabulated and totaled. The 
product of this sum and the equal-time-interval used 
gives the process value directly. 

Lethal ratio tables for use with this proposed 
method are included. 

Phe principal purpose in presenting this matertal 1s 
to give technicians and students lacking mathematical 
background a short, simple, understandable procedure 
for process evaluation. The procedure, to be delineated 
below, is similar to the “General Method” of Bigelow 

6) and that of Ball (7) with the exception that no 
curves need be plotted once the slop of the thermal 
+} 


death time curve is known: the integration unde 
lethality curve may be accomplished by the simple addi 
tion of lethality values 

Phe problem of thermally processing canned foods 
involves 2 component factors. The first 1s bactertologi 
cal and is concerned with the thermal death times of 
micro-organisms which the thermal process is intended 
to destroy. More recent concepts as advanced by Ball 
(5) and Stumbo (72, 73, 14) speak in terms of “phan 
tom” thermal death times or rates but these have a 
simular significance to the term thermal death time 
The second is concerned with the physical factor of the 
time temperature relations within the can while it ts 
being heated. We will demonstrate that these 2 factors 
can be very simply related 

Review of literature. 
to thermal process evaluation was that of Bigelow, 
Bohart, Richardson and Ball in 1920 (6). The basi 
concepts and methodology inherent in thei original 


lhe first svstematic approach 


work are still in common use today Phe authors set 
forth a graphical method of wide applicability, usuall 
referred to as the “General Method.” which combined 
bactertolog1 data with heat penetration data 

In 1923 Ball ’) derived an analytic or “Formula 
Method” of evaluating processes, “in order to reduce 
the time necessary to obtain results, as well as to obtain 
a basis for coordinating the various factors which enter 
into the calculation.” The mathematical formulations 
were accompanied by charts relating the variables which 
further simplified process evaluation. Llowever, it was 
necessary to make a number ot mathematical and em 
pirical assumptions im order to fac ilitate and make possi 
ble a mathematical treatment ot the subject Vherefore, 
under certain conditions results obtained by the “For 
mula Method” must be interpreted in the light of 
assumptions made in this work 

In 1928 Ball (4) followed up his original work with 


an extensive mathematical treatise dealing with the solu 


A Simplified Procedure for Thermal Process Evaluation 


PAT ASIINIA 


tion ol wctual problem on thermal processing of canned 
foods This work was replete with problems, curves 
and tables intended for practical use, and embodied 


procedures for employing either the 


ral Method 


Phe ready application of Ball’ 
cial food processing stimulated a vast amount of re 


methods to comme 


search which in turn resultes i better understanding 


of the bast problen processing 
In attempting greater simplification of Ball's “For 
mula Method,” Olson and Stevans in 1939 (70) evolved 
a “Nomographic Method” applicable to canned foods 
line semilogarithmic heating curves 
Improvements in the “General Method” for thermal 


process calculations were made in 1940 by Schultz and 


exhibiting straight 


Olson (1/7) by the use of a special coordinate paper 


Use of this paper simplified calculations and reduced the 
chance of misplotting points ; but it had the practical dis 
ulvantage of requiring a different, specially printed co 
ordinate paper for each new thermal-death-time slope ot 
z value used in calculations \t the same time, they 
introduced formulae for converting heat penetration data 
from one initial food and/or retort temperature to an 
other Phese formulae apply to conduction and con 
vection heating. Because they are very simple and rapid 
to use these formulae have greatly increased the ap 
plicability of the “Gieneral Method.” 

spite the aforementioned process 
value calculations by the “Gieneral Method” are still 
relatively laborious 

Likewise process calculations by the simplified 
mula Method” of Ball 
of plotting the heat penetration data on semi-log arith 
mic paper to obtain its slope, fy. We should alsot note 
that the “Formula Method” is directly applicable only 
in so far as actual test conditions are in reasonable 


still involves the time and effort 


weord with the assumptions involved in its derivation 

lor an excellent treatment of the subject of thermal 

proces evaluation, as well as the newe1 theoretical con 
cepts, the reader is reterred to Stumbo’s review (15) 

Lethality tables and the definition of terms employed 

] 


are included in the appends 


PROPOSED SIMPLIFICATION OF GENERAL METHOD 


Equal-time-interval procedure. Ji during heat penetration 
tests, temperature reading ire take it equal time interval 
proce values can be accurately evaluated without plotting a 

urve. This is accomy d by tebulating the lethality value tor 
wh equal-time-imterva cmperatw reading and making a 
mation t t wn and the equal time 
terval | tl i t 
Phe exan I l below was selected 
ilustration of r procedus t is already set up in 
{ lated 

| jual-time int © requires data as shown in 

Tal 1, columns 1 Colu represents time, and 
2 the container tet itu ita. Column 3 lists the 


Ve Salmon Leiviston fa rato Seattlh 
(Manuscript received July 20, 1952 
i 


TABLE 1 


Jar temperatures and lethal ratios during processing at 240° F. 
(115.6° C.) and cooling of green beans in a pint jar; process 
value calculations. Data from Toepfer et al. (16) 


5 
Temy Lethal rati Ft Process value, 
(Min) F.) (F/t) F’ ( Min.) 
8 
én 


71 (Fa) 


194 
75 187 
181 1.512 7.56 (Fy) 
indicates the beginning of processing time (time when retort reac hes 


40° F. (335.6" 


lethal ratios F/t corresponding to the temperatures of column 2, 


lor 18." 

Our simple processing problem is now set up for solution 
Based on the data in Table 1 what is the total process value, 
ly, for the 20 minute process and 60 minute cool? The answer 
in column 3 which gives the 


is found by adding all the values 
This value when multiplied by 


value 1.512 shown im Column 4 
the equal-time-interval of 5 minutes, gives a total process value 
by 7.56 minutes shown in Column 5 

Considering the same data in Table 1, we may solve for the 
process values acquired during the heating and cooling phases 
and Fe. Process value Fu is obtained by 
values in column 3 through 0.2450 
(0.2783) giving 


of the process Fn 
taking the summation of the 
(15-minute time interval) to which ts added 
O741 shown in column 4. This when multiplied by the time ot 


5 minutes results in Pu 3.7 minutes shown in column 5. The 
process value during the cooling p of the process (FC 
by Fy ) is calculated to he 7.56 3 71 3.85 minutes 


Basis of procedure. \ plot of the lethal ratios F/t in column 
3 against the time of heating in column 1 (Table 1) produces 
curve in effect combines bacteriologi 
temperature 


the lethality curve 
time-temperature data and heat penetration time 
data under a single curve. Process value calculation whether by 
the “Formula” or “General Method” involves integration of 
area summation under this lethality curve. This area may be 
determined by counting squares, by measuring with a plani 
meter, or by the simple addition procedure we have employed it 
equal time intervals have been used. The equal time interval in 
essence is the reason why this simple addition procedure works. 

Basically the integration ts performed by employing the 
trapezoidal rule (7)- a rule used extensively by naval architects 
in evaluating areas under curvilinear tigures. The rule states 
“To tind the area of a curvilinear tigure . by means of the 
trapezoidal rule, divide the base into any convenient number ot 
equal parts and erect perpendiculars to the base meeting the 
curve; then to 's the sum of the first and last of these add the 
sum of all the intermediate ones; the result multiplied by the 
common distance apart will give the area required” (1) 

Since the first and last ordinates of a lethality curve are equal 
to zero the total area under the lethality curve (equal to the 
total process value Fr) may be obtained by summating the 
lethal ratio values F/t taken at equal time intervals and multi 
plying the resultant sum by the equal time interval. 


* Note that Table 7 lists the F/t values for z 18 to three 
places to the right of the decimal loepfer’s (16) use of four 
places in Table 1 column unnecessary as the fourth place 


is 
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The same principle may be employed to calculate the process 
value at any time interval of the process by a, adding all (h/t) 
values before the desired time interval, b, adding to this ‘2 the 
(l/t) value at the desired time interval and c, multiplying the 
summation resulting thereof by the equal time interval 

The accuracy of this equal interval integration procedure ce 
pends upon how closely a curvilinear area can be represented 
by its equivalent in equally spaced trapezoids, which depends or 
the size of the equal space interval employed. The choice of a 
suitable equal time interval in process evaluation offers litth 
difficulty as will be shown 


EQUAL TIME INTERVAL PROCEDURE— 
SPECIAL CONSIDERATIONS 

In the application of this integration method a num 
ber of questions may arise: a, What is the maximum 
equal time interval that should be used? b, What is the 
effect of sharp breaks, or sharply changing curvature in 
the lethality curve, upon calculations? c, To what ex 
tent are process value calculations affected when the 
peak of the lethality curve does not fall on an equal time 
interval ? 

We may answer the first question by stating that in 
our experimental work (50 to 95 minute salmon process- 
ing) we have found the 4- or 5-minute time interval 
both accurate and convenient. In the experience of the 
writer, the factors involved in the above questions have 
caused insignificant deviations, well within the experi 
mental error or the inherent variations from can to can 
lo help us evaluate the quantitative process value dif 
ferences that one might anticipate with different equal- 
time-intervals, we have solved some typical problems 
Phe solution of these problems will throw some light on 


the above questions 


EFFECT OF VARYING THE “EQUAL-TIME-INTERVAL” 
UPON PROCESS VALUE CALCULATIONS 


Consider the heat penetration data in column 1 and 2 (Table 
2), based upon an actual commercial test of salmon, processed 
for 90 minutes at 242° F. (116.7° C.) in 301x411 cans (1 Ib 
tall). 

lhe lethal ratios have been tabulated for z 
equal time interval of 2 minutes was intentionally chosen for 


21 The lowest 


demonstration purposes and was increased to 20 minutes in 
subsequent calculations. The process values Fu and Fr have 
been calculated as shown in column 5 for the 2-minute equal 
time interval 

In Table 3 we have arranged a summary of the calculated 
I’y and Fu values based on the data in Table 2 for time intervals 
f 2 to 20 minutes. In performing these calculations the equal 
time intervals were spaced off in both directions from the 90 
minute time interval. Thus, for the 10-minute equal time inter 
val, calculations were based on the starred (*) lethal ratios in 
lable 2. The percent deviation figures were expressed relative 
to the Fy and Fu values for the 2.0 minute interval 

Deviations for the 4- and 6-minute time interval were less 
than 1% and for the 8- to 20-minute time interval Jess than 5% 

Although calculations based upon equal time intervals as high 
as 20 minutes displayed deviations of less than 5.0(¢, in practice 
we have found the 4- or 5-minute equal time interval both rapid 
and accurate. Calculations based on such widely spaced time 
intervals as & to 20 minutes are still reasonably accurate because 
of the reversing curvature of the lethality curve. Thus, during 
the trapezoidal integration, gains in area above the lethality 
curve and losses in area below the curve nearly cancel one 
another. To afford a clearer insight into the physical approxi 
mations involved in each of the Table 3 calculations, one could 
plot the lethality curve from the 2-minute equal time interval 
data ot lable 2. ‘Then by connecting the I t ordinates for each 
set of equal time intervals used in calculations by straight lines, 


| 
4 
ob 
5 34 129 
} 
15 
steam cut 7&3 741 
$5 114 
600 
45 25 409 
su 4 78 
65 , 15 
60 (068 
65 
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TABLE 2 


Center can temperatures and lethal ratios during commercial 
processing of salmon for 90 minutes at 242 F. (116.7° C.) in 
301 * 411 cans (1-lb. tall) 


TABLE 3 
The effect of increasing the equal time interval from 2 to 20 
minutes upon calculated process values Fy and Fr. (Based on 
processing salmon 90 minutes at 242 F. (116.7'C.) as 
per Table 2 data) 


nt Percent 
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the area of the approximated lethality curve may be compared to 
that for the 2-minute time interval curve 

In Fable 2 the proce team was cut at 90 minutes, yet the 
peak temperature was reached and maintained after the cessation 
of steam flow. In this instance the rise was only 0.5° F 
(.28° C.) but in other tests f 3 CC.) wen 
noted. Since we generally locate an equal time interval at the 
end of the cook, the rise in temperature after this pomt may 
result in calculated proce values (by hahtly on the low side, 
if too great a.time-interval has been chosen. (Such rises in 


temperature are frequently the case when cooling is conducted 
utside the retort) Che increas negative by deviation 
in Table 3 are partly due to this causs 

We have employed equal time intervals as high as 20 minutes 
mainly to demonstrate that even where a substantial calculation 


error was anticipated, results were not too far off. However, by 
using considerably shorter time intervals we know that results 
will have a high degree of accuracy 

Phe above problem involved a rather slow heating product 
where heat transfer was largely by conduction 

Now let us consider a rapid heating product where heat trans 
fer is primarily by convection. The data of Table 1 will serve 
for this purpose An entire calculation in its simple form is 
shown in Table 4 for the 10-minute equal time interval. Table 5 
summarizes the caleulated Fy and Fa values for equal time 


ntervals of 5 to 20 minutes 


TABLE 4 


Process value calculation for 10-minute equal time interval. 
(Green beans processed 20 minutes at 240 F. (115.6 C.); 
based on Table 1 data) 


i 
Time I rat Process value 
Min.) F.) yt (Min) 
steam cut 
it 


TABLE 5 
The effect upon calculated process values Fy and Fy, of increas 
ing the equal time intervals from 5 to 20 minutes. Green beans 
processed 20 minutes at 240 F. (115.6 C.); based on 
Table 1 data) 


Ca lated Percent ( ited Percent 
wal tit ESS V it value deviation 
nters 
erval Fu trom 
Mit M Min.) min. cal 


Phe 10-minute equal time niterval « lation compares tavor 
ibly with the 5-minute result Its deviation for Pu and Ir was 
respectively 3.3% 1().7% Differences of such magni 


tude are generally thin the variations in bacteriological 


lations between test contamers tor maty 


data and the physical var 

food products. Thus, where the scope of an investigation is quite 
large and result accurate to within ‘fo are acceptable, it 1 
wossible to shorten calculations by employing more widely spaced 
equal-time intervals. However, tor tional process evalua 
tion the 4- to 6-minute time interval preferred, A shorter 
time interval might be m iry for small cans with convection 


very rapidly. 


heating products becat ¢ they heat and 


CALCULATION OF PROCESS VALUES DURING 
HEAT PENETRATION RUN 


ce irable to know the process value 


Sometimes it 
during the heat penetration run, In certain tests it 


4 H 5 
Time Kt Process value, 
Mit Ft F’ (Min.) 
: 
| 
Equal t lat leviat leviation 
ntere from v trom 
(Mir " cal 
‘ 


d be highly advantageous to have such knowledge 


mediately after each equal-time-interval temperature 


reading 
When the process value at each equal time interval 
during the process is desired, calculations are carried 


out according to Table 6. With the aid of an adding or 


TABLE 6 


Procedure for calculation of process values at each equal time 
interval during the heat penetration test. (Data from Table 1) 


lin len Lethal rat Proce 
‘ 
) 
14 4 
‘ 
i 
‘ 


calculating machine the tabulation ts effortless. Prior 
to the start of the heat penetration test the equal-time 
interval process times to be used are entered into 
column to A table of F/t values for the product being 
tested is on hand. As each temperature reading ts re 
corded in column 2, the lethal ratio /t is entered in 
column 3 from which the summation values of column 4 
are derived by cumulative addition. The latter multi 
plied by the equal-time interval gives the process values 
shown in column 5 

With our equipment (7) we usually run 4 to © test 
ans. It is possible for one man to run the entire heat 
penetration test and have complete calculations during 
the course of the test. ‘Thus, process steam may be cut 
and cooling started at any desired process value, Fy. In 
practice, these calculations are carried out for the 
slowest or two slowest heating cans during the test 
Calculations for the faster heating cans are completed 
within a few minutes after the completion of the heat 
penetration test 

\ graphical representation of Table 6 data ts shown 
in Figure 1. Also shown by the way of comparison ts 
a similar curve for a slow heating product based on 
lable 2 data using a 4-minute equal-time-interval 


= 


CONCLUSION 


Our laboratory has made extensive use of the de 
scribed process evaluation procedure. It has been used 
in routine checking of cannery retort practice, in de 
veloping new processes, and in studying the quality 
effects of both over and under processing. Processing 
studies were considerably expedited by employing thre 
simplified method herein developed 

lor the sake of brevity, we have intentionally avoided 
elaborating on the different types of processing problems 
that can be solved by the equal-time-interval method. 
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Figure 1. Showing increase of process value during heat 
penetration test. 


However, it might be pointed out that process values 
(Phy or Fy) for shorter and somewhat longer process 
times th mn shown in Tables 2 or 6 can be evaluated in a 
few minutes by referring to the already tabulated values 
in these tables. Further a given set of heat penetration 
data for one retort and/or initial temperature may be 
readily transformed to another by the method of Schultz 
and Olson (10). This gives greater flexibility to the 
proposed procedure. The reliability of such transformed 
data has been experimentally verified our salmon 
processing studies 

In making studies similar to that of Fagerson and 
esselen (8) on distribution patterns for convection 
and conduction type of heating the use of the proposed 
procedure ts suggested in leu of the General (graphical ) 
Method of Bigelow et al. (6). Similarly, in making 
heat penetration temperature-distribution pattern studies 
similar to that of Jackson and Olson (9), data taken at 
equal time intervals would be highly advantageous for 
ready conversion to F values. 

In treating heat penetration data that have not been 
recorded at equal time intervals it is still possible to 
employ the equal-time-interval procedure. Llowever, it 
would first be necessary to plot the time temperature 
data. From this plot, temperatures corresponding to 
the equal time imtervals can be tabulated. The pre 
cedure from. this point on would be the same. [low 
ever, the main advantage of time saving would be lost 

Pownsend ef al. (77) in their comparative heat pene 
tration studies on jars and cans took temperature read 
ings “at '.- or l-minute intervals during rapid heating 
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and 5-minute intervals during slow heating.” Due to 
the extensive nature of this investigation, substantial 
savings in time would have been possible by employing 
the largest equal time interval consistent with the de 
sired accuracy of results. In future investigations of thts 
type it might be well to consider this pomt. The data im 
lable 3 and 5 can be used as a rough guide in this 
respect 


In employing the proposed procedure on salmon 


processing we have used a standard 10-minute come-up 
time. Process time was started at the end of this period 
The process values thus obtained applied to this standard 
come-up time. For other come-up times the equivalent 


time correction may be assumed to be ot 
the come up time difference fe. }) In the absence of 
more accurate data, this roughly empirical assumption 
is generally employed. [lowever, more closely to estab 
lish the effect of different come-up times upon process 
time, the equal-time-interval procedure itself may he 
used 

APPENDIX 
Definition of Terms and Lethal Ratio Tables 
fepresents the time inutes required to reduce 
en number f organisms at 250 1 (121.1 ¢ 


the thermal death time curve 


interval in intercepted by 


ough one logarithmic cycle on 


given temperature is the 
required to reduce a give 
some prescribed safe level at 
time in minutes (t) to accom 
any other temperature. (1 
relative lethal or killing effect upeor 
emperature expressed as a tractior 
Mathematicalls 


the lethal ratio F/t ts 


TABLE 7 
Table of lethal ratio (Ft) values for 


PROM 


TABLE 8 
of lethal ratio (F/t) values 


TABLE 9 
Table of lethal ratio (F/t) values for z 


calculations up to 
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dition z 18. KF, serves as a commercial standard 
whereby the sterilizing values of different processes may 
be compared for this special condition (4) 

ly Total process value, representing the number of equiva 
lent minutes at 250° F. (121.1° C.) contributed toward 
organism destruction, during the heating plus cooling 
phases of the process, for the z value used 

by Process value representing the number of equivalent 
minutes at 250° F. (121.1° C.) contributed toward or 
ganism destruction, during the heating phase of the 
process, for the z value used 

I Process value representing the number of 
equivalent minutes at 250° F. (121.1° C.) contributed 
toward organism destruction during the ceoling phase 
of the process, tor the z value used 

oe Process value representing the number of equivalent 
minutes at 250° F. (121.1° C.) contributed toward or- 
ganism destruction at any time after the start of the 
process, for the z value used 
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B. PROCTOR 


S. dtomic Eneray Commission, Washington, D. C., and Department of Technoloay, 


Vassachusetts Institute of 


A coordinated research program of wide scope has 
been initiated by the United States Atomic Energy 
Commission, directed toward the harnessing of atomic 
energy for peacetime uses in the food industries. A 
collective progress report is given regarding the proj- 
ects being conducted, as part of this program, with 
the food technology facilities of a number of out- 
standing educational institutions. 


The materials known as fission products are isotopes 
(within the atomic weight range of 62 to 162) that re- 
sult from the splitting of Uranium-235 by neutron 
absorption These isotopes or fission products retain a 
portion of the energy of fission and release this energy 


* Contribution No. 139 from the Department of Food Tech 
nology, Massachusetts Institute of Technology 
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(srand Rapids, Mich., June 11, 1952. 
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Technology, Cambridac, Mass. 


by radioactive decay. Since 1944 the operations of the 
U.S. Atomic Energy Commission have been producing 
large quantities of radioactive fission products as by 
products of the operation of nuclear reactors or atomic 
piles. The use of new reactors will amplify the supply. 
It is expected that these fission products will become 
available in considerable volume in the future, although 
up to now they have been stored in underground tanks 
as part of the war-born expediency and until adequate 
technology for processing could he developed 

Originally it was planned to limit research to se 
curing basic knowledge in the technique of handling 
these sources of radioactive power and to investigate 
their fundamental effects in physical and chemical re 
actions, before industrial applications of these sources 
should be attempted However, the active interest of 
various industries has indicated an immediate need otf 
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learning what practical applications may be feasible, and 
research for basic kn wledge has, therefore, been com 


bined with research on industrial applications 

lo this end, a coordinated research program of wid 
scope has been initiated by the Atomic Energy Commis 
sion, directed toward the harnessing of atomic energy 


lor peacetime uses in the food industries. In the fore 
front of this program is the possibility that, for the 
sterilization of foods (4, 7, 78-15, 18, 19), methods may 
be evolved that utilize the Waste products available from 
the manufacture of atomic bombs. Atomic fission by 
products may be made available for this purpose som 
time in the future, 1f research indicates the feasibility of 


\ ( 


using such by products 


RESEARCH FACILITIES 


1 


In this program vin is being pursued with vigor alone 
many lines, the food technology research facilities of a number 
of outstanding educational institutions are being used In other 


institutions, chemical and engineering projects are underway 
Included among these institutions are the following: Brook 
haven National Laboratory, Columbia University, Massachusett 
Institute of Technology Rensselaer Polvtechnic 


Schering Corporation, Stanford Research Institute, University 
of Chicago, University of Michigan, Vitro Corporation, ane 
Yale University 

Stanford Research Institute. I[n the original planning of 
this program, the need was recog of securing advice from 
ndustrial industries re 


the food processing and similar 
garding their various problems and likely areas of feasible re 
search. A techno-economic survey was. therefore. made for the 
\tomic Enerey Commi by a team of investigators at the 


Stanford Researcl Institut im Califorma, with the object: of 


obtaining a cross-section imple of the opinions of representative 
technical groups in industry (20 
The report of the finding f the Stanford Research Institute 


suggested that a potential large-scale industrial demand may 


exist for radioactive fission products Extensive development of 
| 


this market, however, will necessarily depend on faverable ar 
swers not now available and will he delayed for a few yeat 
while solutior ire worked ut to the manv technical and eco 
nom pre blems known to ¢ ist The report ilso Taratl ited that 
perhaps the largest single potential demand for a confined 
radiation source is in the field of cold sterilization, specifically it 


drug sterilization and tood processing Thi report recognized 


that long irduous wid EXpernsive res¢ ircl would have to h 


conducted to solve the many technical and management proh 
lems, and it encouraged the Atomic Energy Commission to seck 
solutions to these problen vith the help of industri 

The following outline indicates the cope and general nature 


of the various projects that have been initiated to date or are 
contemplated when radioactive sources are avail: 

Brookhaven National Laboratory. The Brookhaven National 
Laboratory has been established a a central overall coordinating 


tacility the research and development program, wit! 


primary functions as follow 

(a To advise the AEC in evaluation of rese irch proposal 
and to aid operating contractor and industry in the establish 
ment of safe and operable experimentation with high-level 
radioactive ource 


(b) To provide high-level (kilocurie) sources of tsotopes 


11 


irradiated the 
serve temporarily as mock sources preliminary to the availabilits 


gamma a heta emitter ch as Cobalt-60, Tantalum-182, anc 
Palladium-109 Phi ervice has been used to date for experi 
ments both by food companic ind pharmaceutical manufacturers 

(d) To stimulate and foster interest as well as advance the 


state of knowl im certain 


Columbia Uni 


under way t st 


versity. At Columbia University. a project 1 
idy the possibility of sterilization of milk by 
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khaven National Laboratory reactor. to 


Cobalt-60 radiation as well as t terilize sufhcient quantities of 
milk for animal feed studic 5 The reason for feeding studies 
is to determine ther any tox ihstance is produced by 
rradiati with Cobalt-60 

Other studies 10) relating to chemical engineering appli 


cations are also under way at Columbia University, in which the 
urce 1s being usc¢ 

General Electric Company. A project has been started at the 
(;eneral Engineering Laboratory of the General Electric Com 


inv having various objectiy relating to the industrial utthiza 
tion of fission products (3 \ work program consisting of 3 

phases has been established 
1. Feasibility study (to b upphed largely by the report ot 


the techno-economic study by Stanford Research Institute 
Fission products source development 


Direct demonstration of the application of fission products 


(a) Sterilization of foods and drugs 
(b) Industrial rae 


(c) Instrumentation 


Massachusetts Institute of Technology. Ihe research at the 
Massachusetts Institute of Technology may be cited as an exam 
ple of a project selected by reason of more intimate knowledge 
concerning it on the part of one author. In the Department of 
Food Technology at this Institute, a program has been initiated 

! tudying the effects of high-energy gamma rays from a 

gh imtensity Cobalt-60 source (/ 1 The overall program 
is designed to study the many factors involved in arriving at a 
decision regarding the feasibility and practicability of steriliza 
tion of foods, drugs, and pharmaceuticals by isotopic radiations 

Studies are also under way at the Massachusetts Institute of 
Fechnology to determine the feasibility of using Isotopic (gam 
insects in grain and flour. Pre 


ma) radiations for eradication of 
tudies with the use of cathode rays have shown this to be 
entirely practical, because low doses are required for insects 


\s millions of dollars worth of grain are lost annually in the 
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Figure 1. Plan view of food irradiation building at the 
Massachusetts Institute of Technology. 
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Figure 3, Side elevation of Cobalt-60 vault at MIT. 
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The operation of the source at MIT is illustrated in Figures 


$107. Even with the small aperture door of the vault open, th 
total radiation 3 feet from the door, at the wooden barrier, 1s 
less than 2 milliroentgens per hour. Hence, even with the 


iperture door open, one could work without radiation hazard 


for more than 8 hours per day. As an added safety precaution 
however, the door is closed except when samples are inserted or 
removed from the pig 

\t MIT the source has been calibrated by 2 chemical technics 
cach independent of the other. Calibration shows that the source: 
has a radiation flux at the center of 2.000 rep per minute. 

Research proceeding there at present includes comparative 
studies on the effeets of radiations from the Cobalt-60 source and 
radiations from both cathode rays and X-rays produced by 
part le accelerators, on microorganisms and biochemical com 
pounds. Such comparative studies are necessary to correlate 
isotopic sterilization efficiency with the efficiency data for other 
ources of radiation reported in the existing literature im_ the 
field, which deals predominantly with radiations from particle 


accelerators 


Figure 4. The MIT Cobalt-60 vault, door closed. 


University of Michigan. The University of Michigan has 
been authorized to establish a research and development pro 
gram in selected projects of chemical and physical reactions 
based on previous investigations performed by the University 
faculty in these fields. One project is the investigation of those 
chemical reactions that give promise of being catalyzed by the 
radiation from fission products. It is well known that electro 
magnetic radiation can interact with molecules and the atoms 
within molecules of matter and result in free ions, chemical radi 
cals, or activated molecules. 

At the University of Michigan also a comparison project ts 
under way on the effect of radiations on foods. This project has 
been in progress since last year, and the results accumulated to 
date have been reported in 2 progress reports to the Atomic 
Energy Commission (7, 2). Studies have also been made by the 
Michigan group on the lethal doses of Cobalt-60 radiations for 
various species of bacteria 

Rensselaer Polytechnic Institute and University of Chicago. 
Plans are in progress for the installation and use of mock fission 
sources at Rensselaer Polytechnic Institute and the University 
of Chicago. The source at the latter institution is to be used 
cooperatively by the Meat Research Foundation and the Food 
Research Institute. 
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ceuticals, and tissues extreme imterest is the feast 


Inlitv of sterilizing the antibiotics. which are heat sensi 


~ 


tive and dithcult to keep aseptic 


even i and when the feasibility of large-scale indus 


trial sterilization of foods and drugs by 1 otopre radia 


is 3 tions is established, a number of problems wall remain 
to be solved \mong these are the { llowing 

vi 

; : (a) Possible concentration of fission products to ob 

3 tain the greatest amount of radiation im as small a 

volume as possible 

; : (hb) Deetsions as te the use of gross or mixed fission 
products: beta Vs. gamma enutters, or both 


(c) Llow to obtain the most efficient utilization of the 


| 


radiations with a maximum of safets 


(d) The logistics for the provision of replacement 


sources for depleted sources 


The MIT Cobalt-60 vault, door opened, funnel 


Figure 5. 
in place. 


Atomic Energy Commission. Ne York Operation 
Othee, Division of Technical Advisors, of the Atome Energy 


coordmating tl provra 


is had Major rol 


and has acted m an advisory and administrative capacity tor a 


number 


SUMMARY 


It is hoped that when a satisfactory method 1s ce 


veloped tor the sterilization of foods by waste products 


af atonne energy, this method may prove appleable tor 


the sterilizing treatment also of antibiotics, pharma 


Figure 7. Inserting funnel into lead pig in MIT food irra 
diation building. 


lhe cngineering of an industrial-scale 


terilization plant, which would of neccessity include the 


pore 


lem of adequate shielding 


f) The establishment of a price structure for fission 


products, which will assist in the development of signifi 


cant mdustrial use Phe value-in-use of any ce veloped 


ip] heation vill lye i con le red lactolr 


Z vy) Development of the technology for obtaining 
>. these fission product sources in the form and at radia 
od tion levels required by any worthy application 
' It should be apparent from this brief review that the 
available to date is fragmeniary and, until 
eS much more research has been done. ar decisions con 
i, cermmy the practical commercial applications of fission 
by-products must be held in abevance for lack of ac 
quate mlormation on which to base valid decision 
ad It is predicted that these decisions cannot be made for 
Figure 6. Removing plug from lead pig in MIT food irra oa ee ee _— However, in view of the enthusiast 
attack being made on several fronts by numerous quali 


diation building. 
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fed research groups, many of the answers will be pro 


luced by the cooperative endeavors of the food tech 


nologists of the universities and food industries in the 
United States——cooperative endeavors that have been 
catalyzed by the Atomic Commission and its 


technical staff 
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Effective technological control of a product is con- 
tingent upon the ability to determine the physical 
and chemical nature of the finished product at will. 
This kind of control requires knowledge of the raw 
materials, the process and the product to an extent 
that can be obtained only through research. The role 
of research in control is examined by a schematic an- 
alysis of basic control operations and by the study of 
the various steps in the manufacture of coffee. It is 
concluded that although the primary objective of a 
research organization is usually process and product 
development and basic or long-range research, the var- 
ied training of research personnel and the specialized 
equipment available in a research laboratory are such 
that a significant proportion of research effort can be 
very profitably devoted to problems of control. 


Many people have the impression that control labora 
tories and research laboratories have distinetly different 
objectives and functions. Although the idea of strictly 
separate objectives and funetions may have had some 
basis in the past, it certainly has no basis with respect 
to research and control in the food industry at present 

Verhaps the usual distinction made between research 
and control laboratories is more apparent than real, the 
difficulty arising from our definition of the word “eon 
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trol.” As so often happens, a simple word in common 
usage has a tendency to pick up a variety of meanings 
and associations. Without entering into a discussion 
of semantics, we should be able to agree that in tech- 
nology to have effective control of a product means to 
have the power to determine the physical and chemical 
nature of the finished product at will. Since the at 
tributes of the finished product depend upon the process 
by which it is made and the raw materials that enter 
into its manufacture, it follows that control of the 
finished product is tantamount to control of the process 
and raw materials. It is clear, of course, that control in 
this sense requires a great deal of knowledge— much 
more knowledge than any of us have. It is equally clear, 
also, that research is the means of obtaining the 
knowledge required to maintain or improve our con 
trol of a product. 

\lthough the thesis that research leads to knowledge 
and knowledge gives power to control may appear to be 
self-evident, further elaboration may be justified be 
cause, in the words of the late Chief Justice Holmes, “It 
is sometimes more important to emphasize the obvious 
than to elucidate the obscure.” 

\ further appreciation of the relationship between 
research and control may be gained by considering a 
hypothetical food manufacturer who has gained com- 
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plete ntrol of his proee ind product. This manutac 
research facilities : the mest 


clementary analytical “control” laboratory would suftice 


hecause, having complete manufacturing control of the 
situation at all times, he would be able to: automatically 
dify J hroced to compensate for any and all 
his ray terial smoothly subst 
fist fey Into his procedures ; maintam maa 
in all operations at all times: offtain 
clds mevery step; and modtt thre flavor 
and texture f lis product at a moment's notice in 
accord with the latest disclosure of consumer preference 
\ 1 vil] perhaps avree that thie above cle scribed 


and that there is ne 


has an mnportant role to play in the 


products 


] 


doubt that 


researel 
practical control ot 
leor the purpose of the present discussion, the role of 
control has first, 


research been in 2 wavs 


by the schematic analysis of basic control operations and 
second, by a study of the various steps in the manuta 


ture of an mportant food product (cottee) from the raw 


material to the finished product 
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" \s might be expected, his judgment and experience 
rarely adequate for indetinite trouble-free operation in actual 
tice, and consequently, the system diagrammed im this slide 
neomplete 
Process control. Ili the operator of a process is unable to 

weomplish his objective, he calls on his supervisor or superior 
whe, on the basis of ereater experience and more skilled judg 
ment, can usually help the operator to get the process back on 
the track This situation is expressed diagrammatically in 
Figure 4. Here a switch CK) ts incorporated by means of which 
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PROCESS CONTROL THROUGH RESEARCH 
Figure 4 


the operator can engage the judgment (1) and experience (M) 
of his supervisor so that these will augment bis own and enable 
him to regam control of the process 

This diagram also includes a switch that symbolizes the 
supervisor's option of referring an obstinate problem to research 
The contribution of research ts based on its function of com 
bining experiment and observation with judgment and expert 
ence In other words, the research organization can make 
experimental adjustments im a laboratory replica of the process, 
observe the results and make further cheanges as desired until 
the required information is obtamed to be fed back to the super 
visor cand the operator 

Up to this pout, a simple cooker operation has been used tor 
the analysis of operations, but it does mot require any great 
stretch of the imagination to visualize a manutacturing opera 
tion analyzed in the same fashion. The difference measuring 
device (B) in the diagram might correspand to a chemical ot 
physical analysis applied to a food product im any stage of its 
manufacture. The reterence standard (A) may constitute the 
specification which has been established by the management tor 
the particular product. The relay (©) ts any one of a variety of 
control pomits and the teedhack path os the sample collec 


thom system 
THE BASIC ELEMENTS OF CONTROL 


Lhe 4 elements common to all systems of instrumental 
control are, therefore, also common to any kind of 


process control These are the reference standard, the 
difference measuring device, the relay or control points, 
and the feedback path. Research has played a role im the 
practical development of each of these elements. 
Reference standards. [he reference standard takes 
many forms; it may be a written specification, it may be 
an analytical composition, it may be an approved sam 
ple of previous production, it may be a competitor's 
sample or it may be a sample of an experimental product 
produced in the laboratory or pilot plant. The selection 
of a reference standard or the development of specitica 
tions is often the objective of a research project in itself 
\ specification may be the result of a systematic analysis 
of a product over a period of time, or it may be derived 
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from an analysis of consumer preference. Cf course, the 
exact nature of the reference product 1s usually estab 
lished by top management, but once established it is the 
function of the technologist to select objective measures 
of quality to serve as standards of comparison 

The difference measure. clifference measure 
also takes many forms. It may be a chemical or physical 
analysis, visual comparison, or taste panel evaluation 
The development of these comparisons or methods of 
analysis is oiten a vital step in the gaining of control 
over a process. It is no exaggeration to say that one of 
the most sought after tests is one that is simple to per 
form, that is accurate and that reliably reflects variations 
in the product, thus enabling the prediction of tinal 
quality, shelf life, and general product performance in 
the hands of the consumer. The development of com 
parison methods, therefore, is a very important contr 
bution of research to control 

The relay or control point. | he control ports in a 
process also cover a wide range. The first place control 
can be exerted is in the procurement or selectron of raw 
materials. The next is in the formulation or blending of 
the materials, either raw materials or partially processed 
Phe next point is in the processing. Here the control 
points are manifold: ‘Time, temperature, the vartots 
machine settings, and equipment design are, in effect, 
control points. Finally packaging offers several control 
points. The method of packaging, the materials used, 
and the conditions of product: storage, all may be im 
volved Phe contribution of research to all these 
elements of control needs no elaboration 

Feedback paths. Jhe tinal element among the basic 
factors involved in process control is the feedback path 
Phis is principally a scientific sampling step which may 
be carried out in the plant, the warehouse, or the tield 
\lthough not as prominent as other research activities, 
considerable research effort has been devoted to the 


development of methods of sampling 


RESEARCH AND CONTROL IN COFFEE 
MANUFACTURING 


examples of the role of research in control may 


readily be found by considering a single manufacturing 


operation from beginning to end. The manufacture of 


roasted coffee provides all of the desired examples 


THE MANUFACTURING OPERATION 


Curing. The first step in the processing of coffee is the cor 
version of coffee cherries to green coffee by an operation known 
as curing, One of the best methods of curing coffee ts the 
washed coffee process illustrated in Figure 

Briefly, in this process ripe red cherries are picked, and. the 
skin and fibrous pulp are removed mechanically. The mucilage 
layer is digested by fermentation, then removed by washing 
leaving a clean pale yellow parchment surtace Phe washed 
coffee in parchment is dried and the parchment removed by 
hulling machines te produce the characteristie green beans ready 
for export 

Phe quality of the gréen coffee produced in any given region 
is unpredictable, Consequently, the supply of quality cottee ts 
often uncertain, The conelusion of our extetsive research m 
vestigation, reported in part before the 1951 meeting of the 
Institute.” was that poor curing is responsible for much ot the 
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low grade green coffee that is produced in many regions, Evi 
btamed that t tfee can he damaged 
by unfavorable conditior during the fermentation and during 
the drving \s ordinarily practiced, the fermentation step is a 
portane mcontrolle ‘ brought about by a variety of 
muicroorg anid i COMmsequence off-flavors are 
often introduced into the coffee The drying of the cottee ts 
subject to the vagari i the weather, and sometimes foul or 
musty flavors develop during the two weeks or more required 
to dry washed coffee on the patio. The discovery that coffec 
mucilage « he d ted by a pectic enzyme preparation and 


ns is feasible has 


that rapid mechameal drying of the washed bea 


made possible a far greater control of the curing process. By 


the additien pectre enzvme the time required tor mucilage 


step can be reduced to a 


digestion my the o-called fermentation 


48 hour 


frequently required 


WASHED COFFEE PROCESS 


Selectively Picked Cherries Pulped Beons 


Woshed Beans 


~™.. Dried Beans Green Coffee ] 


Fermented Beons 


Figure 5 


by sportaneous fermentati Similarly with a modern mechani 
cal drver, the drving time can be reduced to a few hours. As a 
esult of the improved control of curing, it 1s naw possible to 
produce regularly, in any region, a coffee of umtorm quality 
qual to the best coffee characteristic of the particular area 
Phe value f this research to coffee curing 1s clearly based upon 
ts contribution to the control of the process 
tt cra may be analyzed as tollow 
Reference Standar Standard [desired quality | sample 


Difference Measure Expert coffec tasters 
Muctlage digestion 


Sampling 


and drying 


procedt re 


feps m the processing ot grec 


controlled 


Blending 


cottee are shown n ivure 6 le 


first step is the 


i ulation of the blend is ts accomplished by expert cottec 
faster me estabi uitable tandard blend, must 
elect lots of gs fee that will reproduce the standard 


Bee i then vy kind t green cofttee that are required te 
blend and because of the variations im quality that 


¢] formulation of the blend is a continuing process 


Phe coffee blending operation may be analyzed as follow 


sample 
expert coffee tasters 
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Feedback Sampling procedure 


ormulation 


hye ‘ t ‘ tre i the coffee blend 
relativel miitior me comsider the consumer 
research that mav enter mit thre ecleetiot anid adoption of thy 
blend to he ed as a reterenee standard 

Roasting. Jhe roasting operation, that follows blending, re 
quires careful control. Thi the first operation in the serve 
that 1s amenable to an ol t method measurement. Using 
a reflectance meter } ire 7, it is bee p thle te 
establish a numerical seale that corresponds to the degree ot 
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CONCLUSION 


It is hoped that the foregoing analysis demonstrates 
the Hhiportant role that researe h can and often does play 
in the control of food products 

Po many people this picture of the relationship of re 
earch and control is not new, but some may have a 
reaction like that of the chap who heard a lecture on 
nelish Literature. He heard much of the wonders of 
poetry and prose. Tle was familiar with poetry, but 


prose was something new. iter the lecture, he ques 
tioned the speaker. On receiving an explanation, hie 
exclaimed with delight, “Well, what do you know I, 
myself, have been writing prose all the time and I never 
knew 

Phe central theme of this symposium is Researcl 
Mlanning. It should be in order, therefore, to conclude 
this discussion with a few suggestions for promoting 
fuller utilization of research in control. The research 
laboratory is usually established for new product de 
velopment and basic or long-range research, Yet, 

sing of coffee ts hecause it has personnel with varied traiming and expert 


tres! flavor over long 
ence plus specialized equipment, the researc h laboratory 
is undoubtedly been the 


than all other phases of is well suited to conduct investigations necessary for 


development of the pressure inproved product control that may be difficult or im 


he same direction. In) pressure possible to pursue im the control laboratory. For this 
ground coftec . a in a special reason, a sizeable proportion of the effort of the research 
vacuation eplaces ) 

laboratory may be very profitably devoted to problems 


and the cant then sealed at slivhtly 


pherie pressure The coffee particles immediately of control 


ome of the gas contained in the cellular structure and If a company maintains a research laboratory separats 

of approximately ten pounds per square inch gradually from the control laboratory, communications between 

| velopment of this pressure depends in part the two and coordination of their efforts are often the 

remnnypetnne with which the coffee is moved from roaster . 

most eritieal problems lo be effective, the people 

sure 9 the research group must be familiar with production, 

Phe packaging operation may be analyzed as follows and have an appreciation of its problems There should 

specification he no hindrance to the flow of ideas and suggestions 


pressure is measured with a manometric device as 


Reference Standard Pressure 
a Measure Pressure meter hetween the men at the plant and those in the researe h 
Control *onits Speed « sci 
anne packaging, pressure at ling laboratory. With these objectives in mind the following 
ot Toa 
Feedback Vath Sampling procedure 


specific suggestions are offered for use in- research 


s 


lanning 
It may of interest to note that the consumer may play a I I. | : 
role . ontrol system of this final stage of processing. Con ] lan to imelude people on the research stall whe 
mers tructed to reject anv can that does not show inter are familiar with production as a result. of first-hand 
nal pore e when the top experience with the manufacture or use of the Com 


pany'’s products 
2. Encourage the establishment of a substantial num 


her of research projects concerned with problems ot 


manufacturing control 

3 Maintain a close Haison with Teehmeal Service 
and Quality Control units when these are not part ol 
the researeh division 

Encourage communication at all levels between 
production and researc h personnel 

Like so much good advice, these suggestions are more 
easily made than effectuated, but vou wall agree neo 
doubt that taken together they represent a very worth 


while program 
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Influence of Objective Quality Factors on Subjective Evaluation 
of Canned Sweet Corn*’ 
CHARLES |] 


rpes 


The smallest increments of several quality factors 
of canned sweet corn, measured objectively, which 
could be detected subjectively were determined. The 
minimum differences found were: 0.52‘: for mois 
ture, 0.067 for pericarp, 0.95°* for alcohol-insoluble 
solids and 0.68 ml. per 20 kernels for kernel volume. 
The relative influence of these quality factors upon the 
decisions of a panel of judges in determining the dif 
ference between lots of canned sweet corn was deter 
mined as 45°, for canned moisture, 31‘7 for peri 
carp, 22°° for kernel volume, and 2‘: for alcohol 
insoluble solids. 
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lhe objectives of this investigation were: a, to deter 
nine the smallest increment of several variable quality 
wtors of sweet corn, measured objectively, which can 
he detected subjectively by judges who would be con 
sidered more eritical than the average consumer, and 
hb, to determine the relative importance of the presently 
accepted objective quality measurements on subjective 


evaluation, 
EXPERIMENTAL PROCEDURE 

Iwenty-eight sample lots of canned whole kernel sweet corn 
were prepared from plantings of the sweet corn variety Llochiet 
during the season of 1952. Objective measurements of theld and 
canned moisture content, pericarp content, alcohol-insolubl 
solids, and kernel volume were made to determine the quality 
composition of each lot. All computations were made on the 
basis of 4 replicates 

Standard procedures were employed tor the measurement ot 
moisture content (7) and aleohol-insoluble solids content (6 
The procedure used for the measurement of pericarp content was 
a modifeation of the method developed by Kramer, Guyer and 
Ide (9) and further modified by Gould, Krantz and Mavis (7 
The modifications in this procedure consisted of : a, use of a 50 2 
initial sample blended with LOO ml. of water instead of a LOO g 
sample blended with 200 ml. of water, b, use of the entire blended 
sample instead of a 0.20 aliquot, c, use of a 40-mesh sereen in 
stead of a J0-mesh sereen, d, use of tared sereens as moditied 
by Could, Krantz and Mavis (7) instead of obtaining tare 
weights after removal of the pericarp sample by flaming, « 
employment of a 3-hour drying period instead of a 2-hour period 
These modifications were used to obtain a representative value 
for pericarp content. A 50 g. sample could be utilized entirely 
mstead of a 0.20 alvyuet, as m the ortwmal procedure The com 
minuted material formed a very poor suspension and aliquots 
did not appear to be uniform, The use of a tared sereen was 
more feasible than flaming the dried pericarp and then weighing 
the sereen. The use of a 3-hour drying period instead of a 2 
hour permal was necessary since a larger quantity of pericarp 
was retamed on the filter screen due to the increase in the sam 
ple size, The volume of cut corn kernels was measured by water 
volume displacement I he sample consisted of 20 kernels ob 
tained from a thoroughly muxed and drained can of corn 
Adjoining kernels were used to avoid possible unintentional 
bias. The mixing of the corn kernels prior to selection provided 
a random sample. The corn kernels were placed in a 10-ml 
graduated cylinder containing 5 ml of water. The increase in 
volume caused by the addition of the 20 kernels of corn was the 
tit of measurement 

kor subjective evaluation the triangle taste test (2) was con 
sidered the most desirable for use in detection of a difference 
hetween 2 samples 

Forty-two triangle tests were the minimum number submitted 
to each of the original judges during the period of acquainting 
the judges with the procedure and the product. The effects of 
visual comparisons were minimized by instructing the judges 
to avoid making such comparisons and by the employment. ot 
red hehts in the pudging booths 


RESULTS AND DISCUSSION 

Relationships among the various objective measure 
ments of all the sample lots studied were illustrated by 
the correlation coefficient values, Table 1. Verfect rela 
tionship would have a value of one and neo relationship 
a value of zero, These values show that changes in these 
factors are closely related as sweet corn passes through 
the edible immature stage. This condition of high cor 
relation among various objective measurements explains 
why several quality tests can be used interchangeably for 
judging maturity of sweet corn 

The initial approach to the problem of determining 
the smallest imerements of objective quality which 
could be detected subjectively was to submit to the 
judges pairs of sweet corn samples which varied in 
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TABLE 1 
Relationship between pairs of objective quality 
measurements on sweet corn 


Correlation 
oefficients 


Comparisons 
Field moisture vs. canned moisture RR4 
Field moisture vs. pericarp m4°* 
Field moisture vs. alcohol insoluble solids 
Field moisture vs. kernel volume 637 
Canned moisture vs. pericarp 961°* 
Canned moisture vs. aleohol-insoluble solids 
Canned moisture vs. kernel volume 
Pericarp vs. aleohol-insoluble solids ) 
Pericary kernel volume 731°* 
Alcohol insoluble solids vs. kernel volume 677 

** Significant at P 1 


moisture content. The judges were instructed to make 
their decisions: on the basis of sueculence only, disregard 
ing other factors. Although an honest attempt appeared 
to be made to provide impartial judgements, comments 
were received that other factors such as toughness, 
starchiness, or flavor interfered while judging for suc 
culence. \ difference of 3.447 in moisture content was 
not detected on the second tasting period while, on the 
first and tenth periods, differences of 1.9 and 1.00% were 
detectable. Although these discrepancies could be the 
result of experimental variation, it was concluded that 
this was an unsound approach when the comments oi 
the judges were taken into consideration 

ludging on the basis of individual quality chara 
teristics was considered impractical because of the un 
avoidable influence of other factors. As a result the 
judging procedure was modified, and subsequent 
judgements were made on the basis of any taste factor 
which would assist in discerning a difference 

The 3 objective quality factors moisture content, 
pericarp content, and aleohol-insoluble solids content 
were progressively increased in samples submitted te 
the lots was not 


the panel of judges. \ difference in 
detected at the 950 significance level until the differ 

ence in moisture content was as great as 3.57, in peri 
carp content 0.347, and in alcohol-insoluble solids con 
tent 4.80 inthe same comparison between 2 lots. When 
the aleohol-insoluble solids content was lowered to 4.1; 
while the moisture and pericarp contents were held 
constant at these levels, the difference between the 2 lots 
was still detectable. In another comparison of 2 lots the 
aleohoLinsoluble solids content was 4.107 and the peri 

carp content was 0.36%. These values were greater 
than those in the 2 sets of samples formerly discussed ; 
however, under these conditions the difference was not 
definitely detected with the moisture content at 2.9% 

Although this result could be an indication that the de 
gree of variation in moisture content required for detec 

tion of a difference lies between 2.9 and 3.5%. this 
point could not be proved adequately with the sweet 
corn lots available. The correlatton among the objec 

tive quality factors of the samples was so high that suff 

cient variation did not exist to allow for determination 
of the influence of one factor independently of another 

Subjective detection of differences among corn. lots 
apparently was not based on a single quality factor, 
independent of all others, since a variation of 1.007 in 
moisture content indicated a detectable difference in the 
first experiment and a variation of 2.9 and 3.54% indi 

cated a difference in the second experiment. 


| 


SUBJECTIVE EVALUATION 


lhe multiple regression technique was used to deter 
mine the influence of objective quality factors on the 
decisions of the judges in discerning the taste difference 
between samples of corn. By this method the taste panel 
determined the difference between the 2 samples in a 
comparison irrespective of objective quality measure 
ments. The number of correct solutions in 15 trials for 
each of 56 trials is listed in Table 2. In all cases in which 
100°% correct judgements were obtained the comparisons 
were not used, nor were they included in the 56 tabu 
lated trials. Ten comparisons were made in which 
100°. correct judgements were obtained. If these data 
were used, the relationship of the dependent variable, 
the number of correct solutions, the independent vari 


ables, and the objective quality factors would not. be 


TABLE 2 


Objectively determined quality of canned sweet corn lots 
lots compared by subjective evaluation 
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informative; the independent variables could change 
without a corresponding change in the dependent 
variable 

The multiple regression equation computed from the 
56 comparisons presented in Table 2 is 


Y 7.64 + .647 X 6.038 X,, 4+- .027 X, 


(1) 
lhe symbol designations are 
\ estimated number of correct solutions 
difference in percent moisture between two 


lots being tested 
xX, difference in percent pericarp between two 
lots being tested 
difference in percent alcohol-insoluble solids 
between two lots be Ing tested 
Ma difference in volume of 20 kernels, expressed 
in milliliters, between two lots being tested 


The coefficient of multiple regression, R, which 
measures the degree of linear association between the 
estimated and observed values of correct solutions was 
0.476. This value was significant at the 99% probability 
level. The square of the coefficient gives the proportion 
of the sum of squares of the dependent variables ac 
counted for by the multiple regression. This value, the 
coefficient. of determination, R*, was 0.227. Actually 
this linear multiple regression explained only approxi 
mately 23% of the variability in the decisions of the 
members of the judging panel. 

\dditional proof that a significant proportion of the 
variation involved in the detection of differences in 
sweet corn samples was accounted for by multiple re 
vression was the significant F value obtained by analysis 
of variance, Table 3. Vhis F value was significant at a 


probability level beyond 99% 


TABLE 3 


Analysis of variance for the variations of the multiple 
linear regression of the subjective evaluation data 


Mean 


squares 


Deg s of Sum of 
Source of variation 
treedom quares 


4 | 


Deviations due to rewressiot 


s about regression 


* Significant at P 


\ possible explanation for the low coefficient of de 
termination value is that the 4 quality measurements 
studied collectively account for this portion of the varia 
tion, and in order to account for the additional variation, 
other factors are necessary \dditional factors which 
could influence the decisions of the judges would not 
individually be expected to account lor a preate share 
of the variation in the dependent variable than any one 
of the objective characteristics studied, For this assump 
tion the number of additional factors would be large 
Since quality, J, may be considered as the sum of 
characteristics of a given food product, it may be repre 
sented in mathematical symbols in the form of an equa 


tion like the regression equation deve loped, where 


n 
(2) 
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with A, equal to (2 when X; equals zero and £; equal to 
the change which oceurs in © for a unit change in X, 
With the factors studied, 


4 
Q=A+ Xi (3) 
i 
With additional factors, 
} 
Q= + t BX (4) 
i i 5 


The factors contained in the last term of equation (4) 
represent the characteristics not included in this study 
The factor, Xj, may be a pure number or function of 
pure numbers, as an exponential or product of 2 or 
more pure numbers 

‘The standard partial regression coefficients, Table 4, 
express the relative importance of the various inde- 


TABLE 4 


Relation of objective measurements to subjective evaluation 
on an independent basis 


Standard partial 


on tiv Partial Standard partial regression 
ypective 
' nt regression regression coefficients 
east ete 

coefficients coefficients | expressed as 


percent of total 


Moisture 0.647 243 44.58 
Pericarp 0.171 31.38 
Alcohol insoluble solids 0.027 
Kernel volume 1622 119 1.83 


pendent variables in accounting for the variation im the 
dependent variable. ‘Thus, canned moisture content 
accounts for the largest proportion of the variation in 
the dependent variable, or approximately 45% of the 
total, Similarly, pericarp accounts for approximately 
31%, kernel volume approximately 22% and alcohol- 
insoluble solids only approximately 2% of the variation. 

It may be concluded from this that moisture is the 
hest criterion for judging quality in sweet corn among 
the objective measurements of pericarp, kernel volume, 
and aleohol-insoluble solids 

It is possible to determine the amount of each quality 
factor, measured objectively, required to influence the 
judges such that a difference between 2 samples can be 
detected. Regression equation (1), 

+ O47 Xom + 6.038 X, 4 
027 X, + .622 X,, 
can be used for these determinations. 

\lthough the regression coefficients were not. statis- 
tically significant at the 959% probability level, it ap 
peared logical that various quality factors, as measured 
objectively, must influence subjective decisions. With 
this assumption it was felt that these regression co- 
efficients could justifiably be used for determining the 
differences in objective measurements required for 
subjective difference detection. 

For distinguishing between 2 lots of corn 9 correct 
judgements per 15 tests were required at the 95% 
probability level to ensure that a detectable difference 
existed between the 2 lots under investigation. Assum- 
ing this probability level, several statements can be made 
relative to the above equation: a, the dependent vari- 
able, Y, must equal at least 9 if 15 tests are conducted ; 
b, the first term on the right side of the equation should 
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equal 5 if all quality factors had been studied, since 5 
correct solutions would occur by chance; c, the differ 
ence between the first term, a constant, and the de 
pendent variable, Y, having a value of 9 in this example, 
equals the quantity required to be accounted for by the 
independent variables, X,’s, in equation (1), and d, a 
change in any X,, with all other X;'s held constant, neces 
sary to make the dependent variable, Y, equal to 9 ts 
the difference increment in_ the objective quality 
measurements which can be detected subjectively by the 
judges who were on the panel used to obtain the regres- 
sion equation empirically. 

The computed differences at the 95 level, necessary 
to ensure detection between canned sweet corn lots for 
each variable measured objectively and with all others 
held constant are listed in the first column of figures in 
lable 5. The values obtained were: 2.10% for canned 
moisture, 0.23% for pericarp, 50.37% for alcohol 
insoluble solids, and 2.19 ml. per 20 kernels for kernel 
volume. 

When the extreme values of the 95% confidence 
limits were used for computation of differences in objec 
tive measurement, a range as listed in the second column 
of Table 5 exists. The lower confidence limit is nega 
tive which means that the population regression co 


TABLE 5 


Objective measurement difference increments required for 
detecting quality differences subjectively 


Increments 


Objective quality Contidence 
factors Required limits at 
difference probability level 


Canned moisture content toa? 
Pericarp content 0.23% to 
Alcohol insoluble solids content 50.37% 0.95 to 
Volume per 20 kernels 19 ml O8 tu x 


efficient could have a value of zero. Should this be the 
case, the increments which would allow detection would 
be infinite in size. However, the objective of this in 
vestigation was to ascertain the smallest) increment 
between objective measurements which can be detected 
by a panel of competent judges. These minimum dif 
ferences are the smaller values in the second column 
These values— 0.520) for moisture; 0.06% pericarp 
0.95 for alcohol-insoluble solids ; and 0.68 mil. per 20 
kernels for kernel volumes are the minimum values 
which would be detected, 

In order to determine the feasibility for prediction of 
results in the subjective detection of differences in sweet 
corn lots, 19 triangle tests were conducted. Multiple 


regression equation (1), 


Y = 7.64 + 047 X., 4 6.038 X,, 
027 X, + .622 X,, 


was used for the prediction of the number of correct 
judgements in 15 triangle tests for 19 lot comparisons 
The lot comparisons used were combinations of corn 
lots not used in the computation of the multiple regres 
sion equation (1). The actual number of correct judge 
ments and the predicted number of correct judgements 
with 95°7 confidence intervals were tabulated for com 


parison in Table 6. 


| 
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TABLE 6 
Predicted and actual number of correct judgments in distinguishing lots of canned sweet corn 


cant at P 


hie relationship between the actual and predicted 
results was expressed by the correlation coefficient, 
r 0760, which was statistically significant beyond 
the 99°, probability level. For all 19 observations the 
means for the predicted and actual correct decisions 
were 10.98 and 11.00 respectively in 15 triangle tests 
Phere was no statistical or practical difference between 
the means of the two methods for the determination of 
a difference between samples. The individual lot com 


parisons are of more interest from a prediction point 
of view. At the 957 probability level, the confidence 


limits allow for a deviation of approximately 5 correct 


judgements; however, actually the greatest deviation 
obtained was 3.66, well within the confidence limits 

Phe decisions of the judges were highly variable for 
any one set of triangle tests. The individual results for 
the 56 sets of triangle determinations used to determine 
the regression equation (1) were analyzed to deter 
mine if the judges in this experiment varied in their 
abilitv. The means for each judge over all 56 lot com 
parisons varied from 1.62 to 2.16. However, by use of 
the analysis of variance technique the difference in 
ability to make correct judgements was not verified at 
the 95% probability level, Table 7 This inability te 
detect a difference among judges may be due to the 
variation in the results for each lot comparison and may 
also account for the absence of statistically significant 
| artial regre ssion coefhicients 

Since each judge participated in 3 triangle tests at 
each sitting, there was the possibility of fatigue. The 
mean number of correct judgements for the first, second 
and third tral at a sitting were 3.05, 3.07 and 3.00, 


TABLE 7 
Analysis of variance for the variation among the 
decisions of the judges 


Degrees of Sum of Mear 


respectively Ihe differences among the number of 
correct judgements rendered at the first, second and 
third trial at a sitting were not significant at the 95 
probability level, Table This indicates, from a pra 
tical point of view, that 3 triangle tests per judge were 


not too fatiguing at one sitting 


TABLE 8 
Analysis of variance for the variation among orders 
of taste trials 


Degrees of im Mean 


juares 


SUMMARY AND CONCLUSIONS 


Vhe influence of quality factors other than those 
under study affected the decisions of the judges to such 
an extent that differences between lots could not) be 
distinguished by a single quality factor 

(bjective quality factors were so highly correlated 
that one factor could not be varied independently of 
other factors sufficiently to obtain all desired combina 
tions for a study of the influence of objective quality 
factors on subjective evaluation 

\n equation representing the effects of the 4 objective 
quality measurements on the subjective decisions of the 
judges was formulated by the use of the multiple re 
yression technique. Paired sweet corn lots were sub 
mitted to the panel of judges for detection of a differ 
ence on any desired palatability basi 

Phe degree of linear association among the dependent 
and the independent variables was statistically sigmiti 
cant at the 99% probability level since the coefficient ot 
multiple regression, the value im ih appropriate 
analysis of variance were significant at that level. The 


portion of the sum of squares the dependent variable 


accounted for by the independent vaniabl Wis appromt 
| VI 


mately 23%. While 4 factors accounted for 23% ot 
the variation in number of correct judgements rendered 


Objective meeasurement ditlerence Increments Correct tlvements per 1 tests 
Lot miber \k \ ine 
Canned Per rt nsoluble f ct Vet Deviation 
moisture le kernels 
1 ¢ l¢ | 
| 1 
‘ z + 4 1.1 
$4 ‘ j 
19 
5 1 13 8 7 +4 1.47 
17 75 +54 140 
+2 ) 194 ) 
19 iv ) 6 4 
Mear yx 
Correlation coefficient (r): Predicted vy Actual 
°* Signi l 
| 
; << 
| 
Source of variatior 
treedom yuares 
[ots compared 1.709 
Order of tr 
| . 
Judges 4 6.1 
Exp. error : 15 68 
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by the panel, they were the commonly accepted quality 
measurements and it was considered very likely that a 
large number of additional factors were involved in 
influencing the subjective decisions of the judges. 

Relative effects of the objective measurements were 
determined by computation of the standard partial re 
gression coefficients between the objective measurements 
and the correct judgements of the panel. The propor- 
tionate effect was: canned moisture 45%, pericarp 31%, 
kernel volume 22%, and alcohol-insoluble solids 2%. 
It was concluded that moisture was the best criterion for 
the judging of quality in sweet corn among the objective 
measurements of pericarp, kernel volume, and alcohol- 
insoluble solids 

The minimum difference in objective quality measure 
ments which could be detected by the experienced panel 
of judges in this investigation at a 95° probability level 
was: 0.52% for moisture, 0.06% for pericarp, 0.95% 
for alcohol-insoluble solids and 0.68 ml. per 20 kernels 
for kernel ‘volumes. It may be concluded that these 
minimal difference increments could be the basis for 
determining the accuracy required for measurement of 
objective quality factors 

Verification of the regression equation for prediction 
of establishing a difference between sweet corn lots was 
checked on 19 separate triangle taste tests. All the 
actual values of correct judgements fell within the 95% 
confidence limits of the predicted results. 

The ability for detecting differences between lots of 
sweet corn did not vary among the judges. It was also 
found that 3 triangle tests at one sitting was not 
fatiguing for the judges. 


The removal of excess copper by precipitation with 
rubeanic acid and the removal of excess copper and 
iron by treatment with a Prussian blue - ferrocyanide 
adsorption complex is described. Data on other pos- 
sible substitutes for soluble ferrocyanides are given as 
well as conditions limiting their application. 


The formation of undesirable turbidity and sediments 
in California wines containing excessive amounts of 
copper and iron is one of the major problems of the 
industry. Presence of these metals as tons or complexes 
has resulted in not only undesirable changes in appear 
ance but also in the undesirable changes in flavor. This 
condition has existed in the California wine industry 
since repeal and is common to all wine-producing re 
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gions. The tolerance of wine for metals and the condi 
tions under which the white ferric phosphate casse, the 
blue ferric tannate casse and the white to reddish-brown 
copper casse will form have been described in the publi 
cations of Amerme and Joslyn (7, 2), Joslyn and 
Amerine (27), Castella (77), Cruess (15), Marsh (30), 
Waal (55), and others. The most extensive investi 
gations of the factors influencing the distribution of iron 
and copper ions in wine in various states of oxidation 
and combination and of the conditions affecting forma 
tion of their colloidal suspensions and deposits were 
those of Ribereau-Gayon (43-47). 

Ribereau-Gavon (43, 44) and others have shown that 
under reducing conditions, the iron in wine exists in the 
ferrous state largely as free Fett and to a smaller extent 
in soluble organometallic complexes. contact with 
air, the ferrous tons are rapidly oxidized to the ferric 
state m which they can form colloidal suspensions o1 
precipitates of ferric tannates (blue or ferric casse), or 
of the very slightly soluble ferric phosphate (white 
casse). Phosphate casse, however, occurs only in the 
region of pli 2.9-3.6. The ferric ions however readily 
form complexes with citric acid and other organic acids 


| 
| 
| 
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REMOVAL OF EXCESS COPPE 


Some data on the distribution of iron in California 
wines, using the procedures established by Ribéreau 
Giavon (43, 44), have been reported by Marsh and 
Nobusada (37). Large changes in total iron content are 
known to occur in wines « xposed to air during fermen 
tation, storage, and refrigeration, The copper mm wine 
under reducing conditions forms colloidal « upric sulfide 
Ribéreau-Gavon (42, 46) postulated a preliminary re 
duction of Cutt by some reducing agent to Cut, then 
reduction of sulfite to Hi.S by Cut and formation and 
subsequent flocculation of colloidal cupric sulfide. Cop 
per is apparently necessary for the reduction of sulfite in 
wine. Whether the white cloudiness which forms in 
wine in the presence of excess Cu’* under reducing 
conditions is due only to formation of CuS is not known 
nor is it known that the deposit, which readily dissolves 
on aeration or oxidation is only CuS. Turbidity. in 
wines susceptible to copper casse stored in absence of 
air 1s preve nted by heating or by addition of a stabilizing 
colloid like gum arabic. Flocculation of the finely dis 
persed colloidal cupric sulfide occurs as a result of the 
action of electrolytes present and the wine becomes tut 
bid and finally a deposit of reddish-brown cupric sulfide 
containing occluded organic matter (largely proteina 
ceous ) forms 

It is now known that the state of oxidation or reduc 
tion of the wine, its pll value, its content of sulfur 
dioxide, of organic acids capable of complexing ferric 
ions (citric, malic, tartaric), or tannins, anthocvanin 
and related flavonols, of phosphate and sugars and sugar 
derivatives, and other constituents, all influence the 
tolerance of the wine for metals. Failure to control these 
variables led Searle, ef al. (52) to report that the toler 
ance of wines for metals is between 1-3 p.pan. for iron 
and tin, 15-30 for chromium, 60-100 for copper, 100-200 
for aluminum, and over 200 p.p.m. for nickel and zin 
Mrak, et al. (36) reported the tolerance of California 
chablis and sauterne white table wines to be 2 p.p.m. for 
aluminum, chromium, copper and iron, 5 p.p.m. for tin 
and zine, and 50 p.p.m. for nickel. Jaulmes (24) re 
cently reported that French wines will not be suse ptible 
to iron casse below 12 to 15 mg. of iron per liter for 
white wines and 20 to 25 mg. per liter for red wines 
Copper casse in French wines will occur at 0.5 mg. of 
copper per liter 

In 1940, the tolerance of sulfited white table wines 
ested by 
p.pam. for table 


\merine and Joslwn (7) 


RS 
( 


for copper was su 
to be between 0.5 vines and about 
0.5 p.p.-m for dessert wines (27). Sinee then. copper 
casse has been aggravated a, by the bottling of wine at 
the winery and shipment of wine in the bottle rather 
than in bulk; b, by development of better closures for 
wine bottles which, while preventing losses in quality 
by leakage and oxidation, result in the production of 
reducing conditions favorable to the formation of copper 
casse; c, by storing wines in the bottle at the winery ot 
the bottling plant; and d, by the inerease in the period 
of time between bottling and consumption during which 
the wine is expected to remain bottle bright \t the 
present time the general consensus of the industry sup 
ports the conclusions of Nasledov (37) that for a Cali 
fornia wine to be metal stable it must contain less than 


0.2-0.3 p.p.m. of copper and 3-4 ppm. of iron 


The wide spread use of equipment and fittings of 


R AND TRON FROM WINI ?] 


brass, bronze or other copper allovs in the industry. 
originally done to minimize contamination of wine with 
iron, and the redu ed tolerance of wines to copper has 
focussed attention on copper miek-up lron casse has 
heen controlled by lessened exposure to iron-b arine 


metals and by the use of citric acid stabilizing agent 


so that at present e chiet cause of metal cloudine is 
excess of copper. Data on copper content of California 
grapes and on the extent of copper pick-up during 


crushing, fermenting, pumping, filtering and b ittline 
were not available until recently. The development of a 
rand sensitive method of determining copper by Marsh 

0) finally led to its application to determination of 
changes in copper content of musts and wines by Na 
sledov (37). The latter reported that new wines less 
than 5 months old are practically copper free, but the 
nearly finished wines may contain from 1.4 to 2.0 ppm 
of copper He also showed that this excess of copper 
was picked up by contact of the wine with pasteurizers, 
pumps, chilling equipment, filters or filling machines 
constructed in part or entirely of brass or other copper 
allovs. The increase in copper content of wines was 
reported to be 0.5 ppm for pumping, 7 ppm for 
filtering and 0.6 p.p.m. for bottling 

\t present the most’ efficient method known for re 
ducing the iron and copper content of wine is by “blue 
precipitation by the addition of potassium 
ferrocvanide under controlled conditions 
When properly used, under conditions that. eliminate 


ining, 1.e 


carefully 


any possibility of the presence in wine of uncombined 
ferrocyanide, blue-fining will effectively remove both 
copper and iron without adversely affecting the palata 
bility of wine and will even stabilize the wine and im 
prove it, Couerbe (747). Although ferrocvanides have 
been used for many vears in the removal of heavy metals 


from wines, Fessler (20), Heide (21), Miconi (34). 
Ribereau-Gayon (45), Savwell (50) and Waal (55) 
vinegars, Savwell orgamic acids other 


products, Brown (6), the conditions of their use were 
developed largely by empirical procedures without due 
consideration of the peculiar electronic field forces of the 
molecules. Our knowledge of the physical-chemistry of 
fe rren vanides has been greatly ( panded in recent years, 
Cane (10), Davidson (16, 17), Weiser (58, 59) but this 
has not been applied as vet in its use 

\Ithough blue-fining has been used extensively in 
Germany under strict government supervision, other 
countries have been reluctant to use it because of the 
possible hazards involved in the use of a cyanogenetic 
compound. There has been great interest in finding a 
substitute for ferrocyanide. A suitable substitute should 
he pre ferably a precipitant lor heavy metals which would 
remove them efficiently, be capable of use by direct 
addition to the wine without the introduction of addi 
tional equipment or operations other than those nor 
mally used in fining and filtration, be perfectly safe to 
Phere have 


Se and, finally, should be as economical 


been many attempts to develop suitable substitutes. 
\eration with or without refrigeration and fining to re 
move excessive amounts of iron has not been successful 
because it adversely affected the quality of wine and 
did not accomplish the removal of copper; precipitation 
with sodium sulfide, suggested by Ribéreau-Gayon 
(46), while it reduced the copper content also impaired 


j | 
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the quality of wine; the addition of alpha cellulose, 
Ramage (47), of lignie acid, Nelson, et al. (39), and 

calcium phytate, Cohee and Steffen (73), as iron 
binding or precipitating agents has been suggested ; 
natural or synthetic ion exchange resins have been pro 
posed, Felton (78), Ramage (40), Trevor (53). In 
recent years as a result of a better understanding of the 
chemistry of organo-metallic compounds, particularly 
the metal chelate compounds, Johnson (25), Martell 
and Calvin (32), attention has been paid to the possible 
uses of chelating compounds for binding or separation 
of metals. Such compounds have already been intro 
duced for deactivating copper in the catalytic deteriora 
tion of gasoline during storage (38, 56), and in water 
softening and other uses (3). At the time our investiga 
tions were begun, Versene, ethylene diamine tetra acetic 
acid tetra sodium salt, was already in use as a powerful 
equestering agent for metallic ions (3, 5), and was sug 
vested for use in wine by its manufacturers. Krum and 
Fellers (28) reported on clarification of wine by this 
sequestering agent. We had proposed to use chelating 
compounds for metal removal either as such or in the 
form of specific tailor-made cation resins prepared by 
adsorbing them upon the surface of an inert carrier 
Such ion exchange resins are now being manufactured 
and tested, Calvin (&). The results of our investigations 
on metal removal from wine are presented briefly here 
and will be discussed in more detail elsewhere. 


EXPERIMENTAL PROCEDURE AND RESULTS 


Survey of possible organic chelating agents as metal pre- 
cipitants. In the preliminary survey of possible substitutes for 
ferroevanides which might form insoluble metallic derivatives 
i white table wine made of Freneh Colombard grapes in Mar 
tmez was used This wine of the vintage of 1947 was racked MW 
lanuary 1948 and gelatin fined and filtered in August 1948 when 
it was obtained for our investigations. It was stored in full 
S gallon carbows at 50° F. (10° C.) until used, care being taken 
to avoid aeration, Its analysis by the methods given in Amerine 


and Joslyn (7) was as follows 


\leohol, vol % 12.28% 
lotal acidity as tartarn 0.66% 
Volatile acidity as acetn 0.045% 
Reducing sugar as glucose 014% 
Fotal sulfur dioxide 167 p.p.m 


0.050% 
pH (at 3.55 


Copper determinations were made by the sodium diethyl 
dithiocarbamate colorimetric method, using the modification of 
Marsh (20). The standard copper solution was made by dis 
olving pure electrolytic copper in nitric acid according to the 
procedure outlined by Sandell (48). Readings were taken on a 
Nlett-Summerson photoelectric colorimeter using a green filter 
(540 milli-microns ) 

The total iron determinations were carried out by the colori 
metric method using ortho-phenanthroline, Saywell and Cun 
ningham (57), Hummel and Willard (28). The standard tron 
solutions were prepared by dissolving 998% pure iron wire in 
dilute nitric acid. All readings were made using the Klett 
Summerson colorimeter with a purple titer (420 milli-microns } 

The distribution of the iron content of the wine into ferric, 
ferrous, and complex iron was made by the procedure of Marsh 
and Nobusada (37). Ferrie ion was determined by means of a 
standard potassium ferrocyanide solution. Then total ferric plus 
ferrous ion was determined similarly after the addition of 
hydrogen peroxide to oxidize the ferrous to ferric ton Hence, 
with the total iron already determined, the concentration of each 
constituent was calculated as tollows 

[Fe'tt] + [Fe] + Fecomplex] 5.8 p.p.m 
[Fe***] 0.7 p.p.m 
[Fe***} + [Fe**] 2.3p.p.m 
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Therefore: [Fe''*| 0.7 1.6 and [Fe 
complex 3.5 ppm 

Although the original copper content of the wine was only 
0.7 p.p.m., additional copper was added to provide samples con 
taining 1, 2, 4, and 6 p.p.m. copper, all of which contained 
5.8 p.p.m. iron 

Wine samples ranging from 25 to 40 ml. were treated with a 
number of possible chelating reagents added either stoichiometri 
cally or in definite excess. After approximately 48 hours, 
“Super-cel” was added with agitation and each sample filtered 
through No. 2 Whatman paper in glass funnels. Appropriate 
samples for the iron and copper determinations were then with 
drawn from the filtrates and the analyses carried out according 
to the procedures mentioned above 

Excesses of reagent were also checked for in the cases of 
rubeanic acid, the Prussion blue-potassium ferrocyanide, and 
ordinary potassium ferrocyanide treatment. This was accom 
plished by merely adding copper ion in the case of rubeanic acid 
and ferric ion in the latter 2 treatments involving possible ferro 
cyanide ion excess 


\s shown in Table 1, of all the organic compounds 
tried only rubeanic acid (dithio oxamide) precipitated 
excess of copper. This compound effectively, and prac 
tically quantitatively, precipitates copper ion when used 
in stoichiometric proportion (both copper and iron con 
sidered in calculation of theoretical quantity of reagent 
required). The precipitation seems to proceed slowly 
enough to assure relatively large particle size (in con 
trast to the blue-fining process) and filtration or decan 
tation of the black precipitate was accomplished readiiy. 

The results indicate that the iron content is only 
slightly reduced by rubeanic acid. It is possible that 
rubeanic acid precipitates only the iron not bound in 
complex form or that the solubility of iron rubeanate 1s 
too high to reduce the concentration below the indicated 
ninimum value (4-6 p.p.m.). 

Besides potassium ferrocyanide, the only other satis 
factory results were obtained with the use of the Prus 
sian blue powder containing an excess of ferrocyanide 
ion. This substance, based on the extremely high ad 
sorptive power of Prussian blue, reduced the copper 
content to practically zero in all cases and, in addition, 
shows possibilities of eliminating tron also. In one case 
the iron content was reduced to practically zero, but in 
other cases, in which decreased amounts of the powder 
were used, the iron was only partially removed or not 
at all 

\nother difhculty encountered in the first runs was 
that a slight trace of ferrocyanide ion was imparted to 
the wine; however, a sample of the Prussian blue 
powder, after rewashing thoroughly with warm water, 
effected removal of copper and partial removal of tron 
without indication of ferroeyanide being introduced 

The fact that this powder contains iron in its “inert 
carrier” (Prussian blue) and also in its active com 
ponent (ferrocyanide ion) and yet does not increase the 
iron concentration— actually lowering it in some cases 
is indicative of a sound theoretical basis for this type of 
reagent. [Theoretically this amounts to an ton exchanger 
whereby traces of the heavy metal can be extracted from 
their solutions and replaced with potassium (or possibly 
hydrogen) without the introduction of any other soluble 
constituent 

\nother possibility along this line is the possible use 
of a coagulated protein such as edestin or albumin as a 
carrier for ferrocyanide ion. It is known, Hendrix (22). 
that these amphoteric substances are capable of com 


= 


REMOVAL OF 


EXCESS.COPPER 


AND TRON FROM \ 


TABLE 1 


Precipitation of iron and copper in white table wine by various chelating agents. 


(Initially, wine contained 2 p.p.m. 


of copper and 5.8 p.p.m. of iron) 


ind MaclIntosl 
H.O, 


mixed with appr 


the 


bining with anions when on the acid side of the tse 
electric Phe 
general, what could be EXPE ted to take plac e: 


H > H-COOH 


point following equations illustrate, in 


H-COO 4 ht 


NH NH 


CN) 


H-COOH 
NH 


H-COOH 
N H;* 


Fe( CN), 
In this Way the ferro vanide becomes available in sf liable 
form only in the presence of heavy metal ions, and the 
danger of its contamination of wines is considerably 
le ssened 

It is also noteworthy that in the copper determinations, 
conducted without preliminary ashing of the wine, that 
the high copper recovery obtained with a variety of 
chelating agents including Versene, indicates that these 


do not bind cupric ion as effectively as dithizone 


Calcium Phytate as a Heavy Metal Precipitant 
Several naturally occurring substances are known to 
react with and thus possibly remove iron and copper 
salts Nelson et al 


(39) to remove iron from watet chlorophyll 


Lignic acid has heen reported by 
solutions ; 
is known to exchange its Mg. for Cu. but so far has not 
been tried either as such or in the form of chlorophyllins 
and related derivatives ; 
was suggested for the removal of heavy metals from 


phytic acid as calcium phytate 


Since phytic acid was not available, the 
applicability to tested, 
essentially under the conditions proposed for vinegar. 
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shown 


our conditions, this reagent was 


results obtained are 


only reducing the iron content but removed little or no 
copper 
Removal of Metals by Ion Exchange Resins 
Several selected ion exchange resins were investigated 
to determine their exchange capacity for iron and cop 
per. Duolite C-3, Dowe Monsanto I. 1189B, Zeo 
Rex and Pernmiutite cation exchange resins were used 
hoth in hydrogen and in the potassium cycle. In addi 
\-3 and Amberlite [R-4B anion exchange 
thre Typical of the 
ition ¢ resins is that for 
Fable 3 and Figures 1 and 2, for 
rate of about 5 ml. per min. of 
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R ent metal tor 
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S Ide} sulfonate 4 95° cohol 
m et ne tetr etate inalytical \tor O02 ml. water made kaline with NH 
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Alpha nitroso beta napht ImM per ml. 95% alcol 6.9 
( ferrot ImM per ml. 50° alcol 1 95.3 
Tanr mM per ml. 10% alcohol 7.8 
Potassium ferr nice nM per ml. water »6-3.1 
Prussian fert nide * Added as solid 0.5.9 
Diatomace s enart Added as solid ! 1.8 548.3 
Rauxite ctivated*" Added antia 
' Chelating agent introduced by Calvin (9 
} K,Fe( CN), 4 $ was used It was assumed in calculating equivalent weight that only 3 of the 
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in the potassium eyele. In the H-cyele, the pH of the 
vine dropped from 3.53 to 1.94 when a volume of wine 
about equal to that of the resin was passed over the 
resin bed in the course of about 5 minutes, and all the 
copper but only a small portion of the iron was removed 
rhe resin became saturated when about 13-17 times its 
volume of wine had passed through and then copper 
was again found in the wine. At this time the greatest 
decrease in iron content occurred, and the pH began to 
rise again. In the K-cycle the pll changes were less 
but only half the copper was removed during the passage 
of between 1 and 9 volumes of wine. The K-resin, 
however, had a much higher exchange capacity for iron 
than did the H-resin. The final copper content of the 
wine after the resin had become saturated with the 
cations in wine was greater than the initial copper con 
tent of the wine, indicating concentration of copper in 
the resin bed. In the H-cyele the wine became sour in 
flavor while in the K-cyele it became salty. In both 
cases the wine lost its bouquet and was unpalatable. 
The anion exchange resins were first converted into 
tartrates by activation first with ammonium hydroxide 
and then with potassium acid tartrate. The data ob- 
tained for Amberlite IR-4B are shown in Table 4 and 
Figure 3. The anion exchange resins used apparently 
had the ability to complex both copper and iron as both 
were removed from the wine. The anion exchange resin 
was as efficient in removing iron from wine as the K 


TABLE 2 
Effect of calcium phytate on iron and copper content of wine 
Initial Final Initial | Final 
Time (hours) Cu Cu Fe | Fe 
content content content | content 
rpm rpm rpm frm 
oF 0.6 | 4.2 
| 06 | 21 9 
4 | | 0.6 6 
% 0.6 8.1 
| 14 


9 21 4 
9 8.9 | 81 | 
TABLE 3 
Copper and iron removal from white table wine 
by Dowex-50 resin 
Potal Hl resin K resin 
Sample volume 
mil pH Cu Ke pli Cu Fe 
1.94 3.72 
7s 1.95 1 
‘ 1.95 68 
595 0.25 4 166 
775 +65 18 
8 n.9 
5 1.4 §.2 +64 ty 
1180 1.90 
1275 » 97 5.1 +64 
18758 
Average flow rate S tml. min 5.55 ml/min 
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Figure 1. Changes in copper and iron content and pH of 
wine flowing through 30 ml. (wet volume) of Dowex-50 cation 
exchange resin at 5 ml. per min. in the H-form. 


cation exchange resin, and more efficient in removing 
copper. The flavor and color of the wine were affected 
adversely. 

Austerweil and Pecheur (4) found similar decreases 
in pH value during treatment of wine with cation ex 
change resins but proposed the treatment with anion 
exchange resin subsequent to treatment with cation ex 
change resin to correct this condition. 


Rate of Precipitation of Copper and Iron Ferrocyanides 
The addition of ferrocyanide to ferric ions results in 
the production of blue substances generally called Prus 
sian blues. When an excess of ferric ions is present an 
insoluble Prussian blue forms but the equimolecular 
quantities of ferric ion and ferrocyanide a colloidal solu 
tion forms. The formation of l’russian blue, however, 
is not simply a mutual precipitation of ferric and fer 
rocyanide ions and is not an instantaneous reaction, but 
actually has been found to be a relatively slow re 
action, Davidson (16). Davidson (16), for example, 
points out that when equal volumes of 0.0002 formal 
K,Fe(CN),.3H,O and ferric alum, (SO,) 
12H.O are mixed the original colorless liquids form a 
vellow solution which quickly changes to green and 
finally becomes blue in one minute. If the solutions 
taken are three times as strong the succession of colors 
is complete in one second, while if the solutions are only 
one-third as strong as the original the reaction requires 
the better part of an hour. The formation of Prussian 
blue also is known to be hindered by excess of ferric 
ions and hastened by excess of ferrocyanide. Davidson 


| | 
| 
45 | 48 } a8 | | 
how 4.8 | 4.5 | 8.1 | 4 


REMOVAL OF EX 


TABLE 4 
Copper and iron removal by Amberlite IR-4B resin 


ot pH Fe 


16) has explained this paradox by pointing out that, 
preceding the formation of Prussian blue, the ferric ion 
is almost completely reduced to the ferrous ion by the 


ferrocvanide jon which is 


simultaneously oxidized to 
ferricyanide jon. If ferric and ferrocvanide ions are 
actually involved in the formation of Prussian blue, then 
it is slow because the ions required for it practically 
disappear when mixed, owing to the redox reaction 
which they undergo instantaneously. In confirmation 
of this, Davidson (177) showed that mixtures of ferrous 
ions and ferricvanides behave similarly to those of ferric 
ions and ferrocyanides. Ilere an excess of ferrous tons 
favors formation of a blue product from ferricyanide ion 

Vorlander in 1913 (cited by Davidson (16) reported, 
however, that unlike the formation of a blue from ferric 
and ferrocvanide ions, which is slow, the production of 
a blue from ferrous and ferricyanide ions is instan 
taneous. Davidson (/6) accounted for the color and 
composition of soluble (colloidal) Prussian blue by as 
suming polynuclear complex formation between ferric 


ion and the nitrogen end of the evanide groups present 
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Figure 2. Changes in copper and iron content and pH of 
wine flowing through 30 ml. (wet volume) of Dowex-50 cation 
exchange resin at 5 ml. per min. in the K-form. 
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Figure 3, Changes in copper and iron content and pH of 
wine flowing through 30 ml. (wet volume) of Amberlite 1R-4B 
anion resin in the tartrate form at the rate of 5 ml. per minute. 


in ferrocyanide, and proposed berlinate as a name for 
the complex of ferric and ferrocyanide ions 

McBain (23) in discussing the preparation of col 
loidal sols explains their formation in accordance with 
von Weimarn’s precipitation laws. Von Weimarn (57) 
assumes that usually the reaction producing insoluble 
substances is instantaneous and that to form a particle 
from such molecules it is necessary that the concentra 
tion of the reaction product exceeds its true solubility, 
leach particle grows from an initial nucleus so that in the 
formation of colloidal sols one must consider, besides 
the stabilizing agent, the rate of formation and number 
of nucle present and the rate of growth of nuclei. Von 
Weimarn (57) showed that particles will be at their 
finest when formed from very dilute or from very con 
centrated solution In very dilute solutions diffusion 
is very slow because the concentration gradient is so 
small, and sufficient nuclei will usually appear to relieve 
the slight supersaturation locally. In extremely con 
centrated solutions nuclei appear so quickly and in such 
immediately reheved 
before appreciable diffusion can occur, MeBain illu 
trates these effects by pointsig out that if very dilute 


numbers that supersaturation 1 


solutions of ferric chloride and potassium ferroeyanice 
are mixed there is formed a transparent sol of Prus 
ian blue which passes unaltered through filter paper 
\t a more concentrated range a precipitate of Prus 
sian blue is formed a few moments after mixing 


ly retained on the filter paper. When 


vhich ts completels 
fa satur: of f hloride 
one part of a saturated solution of ferric chloride 1s 


poured into the chemically equivalent amount of satu- 


\\ | \ | 25 
| | | 
Or nalw 6 as 
3.83 : | 50 
> 
Ks 
{ 
| 
j 


rated potassium ferroevanide (two parts) solution a 
thick cheesy paste results 

Beth the colloidal aspects and the oxidation-reduction 
equilibrium must be considered in developing the opti 
nium conditions for heavy metal removal by ferro 
cyanide. The conditions must be such that a readily 
filterable insoluble ferrocvanide precipitate rather than 
a colloidal sol is formed. lmpirieally it has been found 
in the industry that the quantity of potassium ferro 
evanide required must be added in a fairly dilute but 
not too dilute solution, and introduced into the wine se 
that it is thoroughly and completely dispersed through 
out to avoid local supersaturation, that aeration during 
fining should be avoided and that sufficient time should 
he allowed for precipitation of the heavy metal ferro 
ceyanides \dditional fining agents, 
velatin tannin, casein or bentonite, if used, should be 


before filtration 


added after the introduction of potassium ferrocyanide 
and initial formation of particles of metal ferroevanides 


Procedure. ‘Jo obtain data on the rate of formation and 
precipitation of copper and iron ferrocyanides, slightly cloudy 
umples of Freneh Colombard wine adjusted to p.pam. of 
iron and 06.6 to 10 ppam. of copper were mixed with potassium 
equivalent to the metal ions present 
and twice the equivalent amount by bubbling in nitrogen gas 
The rate of formation and settling of the ferrocyanide was fol 


ferrocyanide im amount 


lowed by periodically measuring transmission at 660 mu in a 
Klett-Summerson colorimeter This procedure was also fol 
lowed umples of th ime wine after clarification with ben 
tonite and aeration by filtration and in deaerated oxygen free 


ample 


Pypical of the data obtained are those shown in 
higure 4 for clarified, deaerated wine adjusted to vary 
ine levels of copper content and treated with one equiva 
lent of ferrocvanide. It is seen that the optical density 
first increases rapidly as particles of metal ferrocyvanide 
form and then decreases as these grow in size and preci 
pitate. The time required to reach maximum cloudiness 
following addition of ferroeyanide varied) from 45 
minutes for wine containing 0.6 p.pam. of copper to 25 
minutes for that containing 10 p.pan. of copper. The 
formation of maximum cloudiness was longer in clarified 
and aerated wine, somewhat shorter in deaerated wine 
and shortest in the cloudy wines. Difference in concen 
tration of copper had more effect than difference im 
treatment of wine. Doubling the concentration of ferro 
evanide added had little or no effect on rate of precipita 
tion, In all cases the copper was more rapidly and 


effectively removed than was the tron 


Rate of Formation and Precipitation of Copper Rubeanates 

Phe rate of formation and precipitation of copper im 
12 types of wine, a red wine vinegar and a white wine 
vinegar at) various levels of copper following — the 
addition of rubeanie acid at various stoichiometrical 
levels Cequivalent, half equivalent and two equivalent 
amounts) was investigated by a procedure similar te 
that described in the ferrocyvanide tests. The time re 
quired to attain maximum cloudiness varied with the 
type of wine, the initial copper concentration and the 
equivalents of rubeanic acid added. The data obtained 
for Freneh Colombard wine, adjusted to from 0.2 to 
10 ppm. of copper, to which one equivalent of rubeanie 
ici was added are shown in Figure 5. With this wine 
no change in optical density was observed at 0.2 and 
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Figure 4. Rate of formation and precipitation of copper and 
iron ferrocyanides in clarified deaerated wine containing 5.8 
p.p.m. of iron and adjusted to various levels of copper content 
after addition of one equivalent of potassium ferrocyanide. 
Ordinates are Klett-Summerson colorimeter readings using a 
660 mu color filter. 


1 p.p.m. of copper, maximum clouding occurred at 20 
hours at 2 pp.m. and at 5 hours for 4 to 10 p.pm. As 
in the case of ferrocyanide fining, following the peak of 
maximum optical density there was a rapid decrease 
owing to flocculation and precipitation of the copper 
rubeanate. 
Sequestering of Copper and Iron by Versene 

lhe equilibrium constant for the Versene chelate com 
pounds at 20° C. given in Anon. (3) 1s 3.89 10°" for 
10" for Fe**, 2.51 10°° for Fe'**, and 
6.02 10° for Cut’ for the reaction: + Ver 
=> MeVer"*. The order of chelation of these metals 
by Versene should be >Ca** if only 
the metal ion and the Versene were involved. In a 
product like wine where the existence of metals in 
complexes with organic acids as well as the free tons 
would be expected, the pl] and composition would affect 
the sequestering power of Versene added. Krum and 
Kellers (28) reported on the clarification of wines con 
taining both iron and copper induced cloudiness follow 
ing addition of equivalent amounts of sodium ethylene 
diamine tetroacetate distributed under the trade name 
of “Sequestrene.” Their data indicates that addition of 
8 parts of “Sequestrene”™ per part of metal present pro 
duced clarification but does not indicate whether or not 
the clarification of copper Casse Was caused by added 


Versene or exposure to air during observation. As 1s 
shown in Table 1, wines to which “Versene” was added 
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Figure 5. Rate of formation and precipitation of copper 
rubeanate from wine adjusted to varying levels of copper con 
tent after addition of on equivalent of rubeanic acid. Ordi 
nates are Klett-Summerson colorimeter readings using a 
660 mu color filter. 


apparently do not bind copper as firmly as it is bound by 
the diethyl dithio carbamate used in the colorimetriu 
determination but there 1s some eveidence that the tron 
is firmly chelated so that it will no longer react either 
with added Wines sus 
pected of containing added Versene have been found to 


ferrocyanide or thiocyanate 


continue to form copper casse and no longer respond to 


ferroevanide fining (19) 


Procedure. In order to determine whether Versene by 
chelating copper or iret mild prevent formation of metalli 
hazes and deposits several white wines were adjusted with adde 
copper r phosphate and tannate and stored under condi 
tions favorable to formation of blue ferric tannate, the white 


ferric phosphate and the white “cuprous sulfide” casse. A white 
mot. twe Sauterne vine (drv and weet) and a Rhine win 
djusted to 1 and 5 p.p.m. of Cu, to 5 and 10 p.p.om, of tron 
Hed 


with and without added Versene (1 and equivalents), f 


hot and cold into crown capped bottles and stored in completely 
filled bottles in light to promote copper casse formation. For 


the ferric tannate tests samples of the above wines were adjusted 


ty O.125 g. tannic acid per 100 ml. and stored under oxidizing 


conditions in partly tilled cork toppered bottle lor the ferrin 
phosphate test amples of the above wines containing added 
0.10 of dibasic sodium pl sphate were tored under oxidizing 


conditior 


weeks the ferric phosphate ferri 


Within two 
samples without added Versene were 
Those contain 


tannate cloudy 


and the cloudiness increased on storage 
ing added Versene either did not cloud or did not cloud 
as much, indicating suppression of ferric casse by Ver 
In the copper cass 
heated to 140° | 


sene added in equivalent amount 
samples the wines which were 


ESS COPPER 


IRON FROM 


AND 


(060° ©.) and tilled hot did not show anv casse after 


storage for a month either with or without Versene 


Unheated wines showed more tendency to clouding than 


heated ones. These investigations are being continued. 


Definite proof that Versene inhibited copper casse for 


mation was not obtained as the cloud and precipitate in 


the test samples was not analyzed for copper or exposed 


to air. In imitial stages of copper casse formation mere 


exposure to air is sufficrent to dissolve the insoluble 
copper deposits formed. The indications are that Ver 


sene is more ettective in inhibiting ferric casse than 


Coppel 


Toxicology of Ferrocyanide and Possible Substitutes 
substitute for 


\s minted out previousiv a 


ferrocvanide must be relatively less toxie and. should 


not imtroduce residues into the wine It was for the 


latter reason that treatment of wine with chelating o1 


sequestering agents which would form) stable soluble 
omplexes in the wine was not considered as desirable 
is the use of one which would form insoluble complexes 
\part from possible toxicity there ts also the problem of 
meeting the Aleohol and Tobacco Tax Unit and the 
and Drug Administration rulin; 


white h Wals 


and restrictions 
on such residues \ ersene, available to ou 
at the start of our work early in 1948, was not con 
sidered desirable for these reason Phe relative toxicity 
to hydrolyze 


of the ferrocvanides and their tendency 


into the toxic free evanide has not been « stablished com 
pletely. In the older literature Pru 

toas “the well-known non-poisonou 
the most thorough studies thi 
ferrocvanide was that of Miller and Winkler (25) on 


ian blue is referred 
pigment.” One of 


pharmacology 


the clearance of sodium ferrocvanide im oman 


found that it caused renal irritation 
at the rate of 20 mg. per kg. of body 
Iethyvlene 


and when injected 
weight produced 


definite nephritic symptoms diamine tetra 
| 


acetate (Versene). manufactured under the F.C. Ber 
worth patents, Was repr rted not to be toxie in dosave 
up to 5g, over an &-hour period, At 


given to humans 
these levels and rates of administration hypocalemm 
Krum and Fellers (28) con 


toxicity test with rats and 


tetany did not occur (2) 
ducted acute and chron 
found no toxic effects either with single oral doses of 
by per kg body we wht or on long time feeding of basal 


ration plus 0.547 of Sequestrene \eute and chronn 


toxicity tests with rubeamic acid are bemg carried out 


Ihe present indications are that it is not toxie at thi 


le vels used, but the 11 


there nre ol course, 


appheation of 
rubeanic acid for copper removal 
additional consideratior 
SUMMARY AND CONCLUSIONS 
While the factors influencing the tolerance of wine te 


heavy metals, particularly copper are known in general 


our ability to predict the stabilit particular win 
{ mical Sale I) t ib omypat list 
heamic acid (dit it $3.00 per 10 grams m compari 
ith pota mf t $0.21 in barrel 
lot P| price lifferenti ot course in be reduced as demand 
in Anot t t | rubeanu 
cid in alcohol to avo ydrolysi that small amounts of 
ilcohol would be a dt t t It advantage 1s 
that unlike erse t ise I] net 
( t the presem ! ‘ ! 
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under particular storage and distribution conditions is 
till incomplete. More information on the chemical and 
colloidal changes occurring during copper iron 
asse formation is needed 

The possible substitutes for the removal of copper, 
which presents the most important problem today, were 
discussed. Removal of copper by precipitation with 
relatively non-toxic organic compounds was investi 
gated, ©f the compounds tested, rubeanic acid was most 
promising. Calcium phytate was not found to precip 
tate copper under the conditions used and produced only 
partial reduction in iron content 

The conditions of precipitation of copper and iron as 
insoluble ferrocyanides were investigated and an adsorp 
tion compound of potassium ferrocyanide with Prussian 
blue, with or without addition of denatured proteins was 
suggested as a possible substitute for potassium ferro 
evanice 

Phe rate of formation of copper rubeanates and of 


copper and iron ferroeyanides im wine was studied and 


ome of the factors influencing formation of particles, 
their growth and precipitation were discussed. 

Phe removal of copper and iron from wine by the use 
of both cation and anion exchange resins was investi 
vated. The adverse effect of cation exchange resins 
tried in the Hl-evele on flavor ruled out their use. In the 
K-evele their exchange ability for copper was reduced 
and they also affected the flavor of wine adversely. 
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Data are given that show how the weight, firmness, results on the effects of soaking might easily be obtained 
and soluble-solids content of fresh red cherries are Cherries trom the same lot. for instance, were made to 
affected by bruising, temperature, soakin and pe \ 

y g P g P vain, lose, or show no change in weight merely by vary 


riod of storage. Not all changes that occur in cherries 
when soaked are caused by soaking alone. Bruising 
lessens the gain in weight of cherries when soaked and 


increases the loss of soluble solids and acids. soaking and the period of natural aging o1 “condition 


ing the degree of bruising. The cherries were affected 


also by factors such as the temperature and duration ot 


ing lhe present paper deals only with changes in 
Soaking fresh red cherries in cool water before fresh cherries; changes jn canned cherries induced by 
processing provides a convenient means of cleaning, cool various preprocessing treatments are deseribed in the 
ing, and storing them. Some changes that occur in the second part of this study (7) 
cherries when they are soaked have been described pre 
viously 5,6). No general statement concerning 
le] In most experiment commercial cherric were not used 
the changes Can be made, however, since t le studies were because they were not ttheiently uniform im size, maturity 
somewhat limited in scope and conflicting results were extent of bruising and post-harvest history. lustead, the cher 
obtained, Peterson (4) found that cherries lose weight ries (Montmorency) were obtained from 2 similar trees in the 
during the first 5 or 6 hours of soaking, but thereafter orenal at Michigan State Colloge, Kast Lansing, Michigan, im 
: : 1949, The trees had been sprayed with Tennessee 26, a copper 
steadily gain weight. The cherries used by Swingle (0) 
or | fungicic The cherri were pu ked wit i of bruising 
decreased in weight as much as 4.4% when soaked for ind all samples were essentially untiorm in respect to maturity 
hours Langer and | ishet f as however, observed Wht ind size of cherries. Only sample f averave maturity. as indi 
significant changes in the weight of cherries when ited by their red color, were used 
soaked Reynolds and Reynolds (5) expressed the Experiments were begun with urs after the cherri 
, vere picked, and were conducted in rooms of constant tempera 
opinion, commonly accepted in the industry, that cher : 
ture. was measured with a pressure tester (&/, and 
ries retain all their natural juices during soaking. ©)n th an Abbé refrac 
the other hand, l’etersor and Marshall ef al tometer, except where therwise ted ome unple were 
j bruised by dropping the cherries from a predetermined height 


reported that cherries lose appreciable quantities ot 
soluble solids if soaked for more than about 12 hours 
Part I of the present study shows how conflicting 


nto a stainless steel tra 


RESULTS 
Effects of soaking. Unbruised cherries soaked in distilled 
*One of the laboratories of the Bureau of Agricultural and water for 77 hours increased 10% in weight (Table 1). The 
vas more rapid at 21° C. (70° F.) than at 10 or 1° C 


Industrial Chemistry Agricultural Research Administration increase Wi 
United States Department of Agriculture. (50 or 34° F.). At the last 2 temperatures, the increase was 
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proportional te the 
1% alter 24 hours, With a gain in weight of 10%, a large pro 

thon of the cherries cracked 

The firmness of the cherries increased with prolonged soak 
v at cach of the 3 temperatures. The increase was greatest 
wid most rapid in cherries soaked at 1° C. (34° F.). The in 
rease, however, cannot be attributed entirely to soaking, as 
vill be shown. Cherries soaked in a dilute solution of calcium 
chloride were slightly firmer than those soaked in water. Mean- 
while, the soluble solids content of all samples decreased, the 
largest decrease occurring in the samples soaked at 21° C 
(70° F.). Table 3 and the results of Peterson (4) show also 
that cherries decrease in acidity when soaked 

In some respeets the behavior of bruised cherries (dropped 
twice trom a height of 3 feet) contrasted sharply with that of 
unbruised fruit. At 21° ©. (70° F.) bruised cherries lost weight 
when soaked, and at 1° ©. (34° F.) they had gained only 1% 
\Ithough they increased in firmness 
luring soaking, their firmness at all stages was lower than that 


weight after 77 
of unbruinsed cherries. Furthermore, although the changes in 
ther soluble-solids content paralleled those of unbruised cher 
ries, the tetal quantity of soluble solids leached from them was 
about double that from unbruised fruit 

The effects of bruising on soaked cherries were roughly pro 
portional to the extent of bruising (Table 2). Slightly bruised 
cherries (dropped from a height of 1 or 2 feet) responded to 
oaking in a manner vot much different from that of unbruised 
cherric The differences became pronounced, however, when 
the cherries were moderately to severely bruised (cherries 
dropped 2 to 4 times from a height of 3 feet) 

Limited data (bottom of Table 2) indicated that many sam 
ples of commercial cherries were moderately to severely bruised, 
nice they had a comparatively low degree of firmness and did 
not gain appreciably in weight when soaked. satisfactory 
evaluation of commercial cherries, however, must await further 
tly: the effeets of brutsing may be altered or obse ured by 
differences m them post-harvest history 

TABLE 2 
Some effects of bruising red cherries 
Loss of soluble 


Firmness Change in 


Cherries and he fore thing weimeht during solids during 
treatment 4 compression soaking soaking * 
‘ A 
‘ 
Experimental cherri 
Control, unbrursed +38 
Dropped tt $2.3 
Dropped it 1.7 5.5 
tt times 64 
Dropped tt times 8.6 
it. 4 times ‘4 14.1 
( ommercial cherries 
No treatment 
No treatment 
No treatment ‘ 8 
No treatment 1 
No treatment 
‘ No treatment ; 
No treatment 
No treatment 
‘All mples were soaked mm tap water at lo° C. for 23 hours 
* Soluble solids leached from the cherries into the soaking medium were 
wravimetrically 


oaking period, the increase being 


TABLE 1 
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TABLE 3 


Effects of bruising and removal of stems on the weight and 
loss of soluble solids and acids from soaked cherries 


Loss of 
Change in weight, % Loss of soluble acids 
solids, % * on 
Cherries 
and 
Hours soaked Hours soaked 
7 16 4 4 
Stems attached > +0.8 +1.7 + 2.4 0.3 
Stems removed +5.4 +7.1 i l 
Stems ret 
ind cherries 
bruised 1.1 0.7 4 $1.0 9 44 65 84 
' Cherries were soaked in tap water at 10° ¢ The bruised cherries 


were dropped twice from a height of 3 feet 

* Soluble solids leached from the cherries were determined gravi 
metrically 

* Total acids leached from the cherric were determined by titrat: 


umd calculated as malice acid 


The principal pathway for the exchange of substances be 
tween the cherries and the soaking medium was the area of tissue 
exposed by the removal of stems (Table 3). Cherries with stems 
attached gained 24% in weight and lost only 0.3% of their 
soluble solids and 0.6% of their total acids when soaked for 24 
hours. The corresponding values for cherries without stems 
were 7.1, 3.1, and 1.2%. The exchange of materials between 
the bruised cherries and the soaking medium also probably took 
place largely through the tissues exposed by the removal oi 
stems, since there were no lesions in the skins The effect on the 
exchange of permitting cherries to stand in air for several hours 
at room temperature after removal of their stems was not 
determined 

Effects of storage in air. To help define the changes in cher 
ries caused by soaking alone, control samples were stored in air 
for similar periods and at the same temperatures as the soaked 
cherries. Since fresh cherries are alive and capable of changing 
within themselves, not all the changes that occur during soaking 
can be ascribed to soaking. 

Lowering the temperature of the cherries caused a rapid in 
crease mn firmness (Table 4). The difference in firmness among 
samples stored at 21, 10, and 1° C. (70 50, and 34° FL) was 
mamtamed or became greater throughout the experiment. Ther: 
was, however, a second factor, not completely dependent on 
temperature, which affected firmness. This factor included the 
vital changes in the cherries themselves. It was expressed by 
the gradual increase in firmness of cherries stored at a constant 
temperature of 1° C. It also was shown by the initial increase 
m tirmness of cherries picked and stored at 21° ¢ Phe cher 
ries were least firm immediately after being picked, owing 
partly to the inevitable bruising attendant on the removal of 
their stems. After a short period of aging or “conditioning,” 
however, the bruised areas evidently were repaired or 
strengthened, and the cherries temporarily became firmer 
Similar increases in firmness of freshly picked cherries were 
observed in numerous other samples 

During storage, the cherries of course lost weight, but at the 
same time the percentage of soluble solids increased. The 
greatest changes occurred in the samples stored at 21°C. At 
Some unbruised sam 


1 €. the cherries were relatively stable 


Changes in unbruised and bruised red cherries during soaking in distilled water or in 0.1°% calcium chloride solution 


(Change in weight 


The bruised cherries were dropped twice from a height of 3 feet 
Soluble solids leached from the cherries into the soaking media were 


Hours soaked Hh 


determined gravimetrically 


Loss of soluble 
solids, % of 
total 


compressiot Soluble solids content 


urs soaked Hours soaked Hours soaked 


I erature and treatment! 
l 77 1 77 77 7 

! 10 12.8 124 1 4 

i +1 10 12.6 12 10.5 

ed Cael +1 13.0 12.6 12.6 11.0 4 


CHANGES IN FRESH RED 


TABLE 4 


Changes in red cherries during storage im alt 


The relative un ties 1, 10 dil 
1 The bruised cherries were dropped twice fror 


k Initial readings were not made because the 


ples were stored in air at this temperature for as 
days without spoilage 

Bruised cherries lost more weight and were less firm thar 
were unbruised cherri \fter about 51 hours’ storage, how 
ever, bruised cherries at 1° C. were firmer than were unbruised 
cherries at 21° C 

DISCUSSION 

From the collective data in the tables, a number of 
observations may be made concerning the changes in 
firmness in the stored and soaked cherries. The firm 
ness of both bruised and unbruised fruit was affected by 
at least four factors : a, temperature, b, soaking in water, 
c, treatment with calcium ions, and d, natural aging o1 
“conditioning” of tissues. The imerease firmness 
caused by lowering the temperature several degrees was 
immediate and significant. mn the other hand, an in 
crease in firmness due to soaking was evident only after 
the cherries had been soaked for a relatively long period 
Cherries soaked for 24 hours were not significantly 
firmer than similar cherries stored in air, It is possible, 
however, that somewhat different results may he ob 
tained with commercially handled cherries Phe role 


calcium ions in enhancing the firmness of tissues ts 
well known. Changes firmness asso iated =with 
physiological aging depended partly on the conditions 
of storage of the cherries. With prolonged storage at 
1° C. (34° F.) there was an increase 1n firmness of both 
bruised and unbruised cherries 

Soaking the cherries induced s¢ veral changes that 
would not have occurred otherwise. Among these were 
the leaching of soluble solids and acids from the cherries 
into the soaking medium, a decrease in percentage of 
soluble solids, an increase in firmness beyond that at 
tributable to aging or to a lowering of temperature, and, 
in the case of unbruised cherries, an mecrease mm we wht 
and in the number of cherries which era ked 

Phe present findings apply only to freshly picked, raw 
cherries treated under carefully controlled conditions 
Similar results were obtained with many ditferent lots 
i cherries during 1950 and 1951. Application of the 
findings to commercially handled cherries, however, 
mav be rendered difficult by many variable and un 
controlled factors which act simultane misly upon the 
Among these are extent ol bruising, recut 


cherries 
rence of bruising, temperature and time inte rval between 


bruising and processing, and temperature and time 


interval between picking and processing 
The vield and quality of heat-processed cherries are 


not always predictable from the weight and quality of 


raw fruit (7, 7). Gain in weight associated with soak 


ing unbruised cherries, for instance, does not nec essarily 


mean micre ised profits tor the proce or, SINC mich of 


the gain is lost im the subsequent processing step 
\dditional studies wall be made on the relation between 


post-harvest treatments of fresh cherries and the re 
sulting vield and quality of the proc ssed product 


SUMMARY 
Unbruised red cherries soaked in water increased in 
weight and firmness, and decreased in soluble-solids 
content and acidity. Bruised cherries, however, did not 


vain significantly in weight and lost appreciable quanti 
ties of soluble solids and acids in the soaking medium 
lhe effects of bruising were proportional to degree ot 
bruising Most commercial cherri ire rather severely 
bruised 
he principal pathway for the exchange ol substance 

hetween the cherries and the soaking medium was the 
area of tissue exposed by removal of stems Both 
bruised and unbruised cherries became firmer and lost 
less soluble solids when soaked at 1° C. (34° Ff.) than 
when soaked at 10 or 21° C. (50 or 70° F.). Not all 
the changes that occurred in the chernes during oak 
ing were caused by soaking alone. Cherri tored nan 
at 1° C. increased steadily im firnine ind in percentage 
of soluble solids. Unbruised cherries kept well unde 
these conditions for as long as 12 day Phe tirmine 

of both bruised and unbruised cherries was increased 
by lowering the temperature, by treating them with 
calcium ions, by permitting them to age of “condition” 


naturally. and by soaking them im water 
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The bruising of.fresh cherries prior to the soaking 
period increased both the ratio of drained weight to 
put-in weight and the tenderometer reading of the 
canned product. Under the experimental conditions 
employed, however, bruising had almost no effect on 
final yield, color, and soluble-solids content. Cherries 
processed immediately after being picked were com- 
paratively soft and gave a low yield. Storing the 
cherries either in air or in water for 15 hours at 
65 F. increased both their firmness and yield. 


\lthough the procedure of soaking red tart cherries 
in cold water prior to processing has been in general 
use for more than 30 years, published information on the 
effects of this treatment on the subsequent behavior of 
cherries during processing is relatively searce. [tts 
commonly believed that soaked cherries may be pitted 
with less waste and that the pitted fruit “bleeds” less 
than does fruit not soaked (5). Reynolds and Reynolds 
(O) expressed the opinion that cherries soaked in cold 
water retain all their natural juices, become firm, and 
hold their shape well in canning 

Griswold (7) found, however, that soaking cherries in 
cold water caused deterioration in the color of the 
canned product. The deterioration was proportional to 
period of soaking, Similar results were obtained by 
Marshall and co-workers (4) who observed also that 
soaking caused a loss of soluble solids and concluded 
that soaking was not essential for preventing excessive 
pitting losses 

Some of the changes that cherries undergo when 
soaked in cold water have been described previously 
(3,4. 5, 10). Whittenberger and Hills (10) observed 
that the changes were dependent in part on the degree 
of bruising. Bruised cherries did not gain significantly 
in weight and lost appreciable quantities of soluble 
solids into the soaking medium. By contrast, unbruised 
cherries gained steadily in weight and lost only small 
amounts of soluble solids. Since most lots of commer- 
cially handled cherries are rather severely bruised by 
the time they arrive at the processing plant, the results 
of this study on bruising should be of interest to cherry 
processors, 

The present paper, an extension of the previous 
study (70), discusses the effects of bruising and of 
various cooling and soaking treatments on the pitting 
losses, vield, and quality of canned cherries. 


* Report of a study made under the Research and Marketing 
Act of 1946. Presented at the Twelfth Annual Meeting of the 
IFT, Grand Rapids, Michigan, June 9, 1952 

“One of the laboratories of the Bureau of Agricultural and 
Industrial Chemistry, Agricultural Research Administration, 
United States Department of Agriculture 


MATERIALS AND METHODS 


Montmorency cherries were obtained from the Michigan 
State College orchard at East Lansing and hauled to the fruit 
processing laboratory of the Department of Horticulture. The 
fruit was obtained from 20-year-old trees which had been 
sprayed with a proprietary copper fungicide, Tennessee 26. The 
cherries were picked without stems and handled carefully to 
avoid crushing or bruising. The fruit was picked in the morning 
and immediately transported to the laboratory, where it) was 
sorted to remove all defective and bruised cherries Sruised 
fruit was detected by gently rolling each cherry with one’s 
fingers and noting the lack of turgidity 

In all experiments, the cherries were sorted for maturity on 
the basis of color. At the harvest stage, most of the cherries 
were a bright red, but a large number had an orange-red color ; 
some had a dark mahogany shade Fruit corre sponding to these 
three color groups was arbitrarily called ripe, under-ripe, and 
over-ripe, respectively 

Some lots of cherries were bruised by a standard procedure 
Kach cherry was dropped twice from a height of 3 feet onto a 
16-gauge stainless steel pan. Care was taken to avoid dropping 
the cherries onto other cherries, because this produced less 
bruising and made for non-uniformity of samples. This extent 
of bruising seemed equivalent to that observed in many lots of 
commercially harvested fruit. The bruised cherries were held 
in trays for 2 hours before soaking or cooling. This allowed 
some of the juice to exude onto the surface, as it commonly 
does in commercially handled fruit 

\pproximately 2-kg. lots of cherries were weighed into cylin 
drical wire mesh baskets, 6 inches deep and 10 inches in diameter, 
and soaked in 6 liters of distilled water in a 12-inch diameter 
glass cylinder held in a room at 50° F. (10° C.). By starting 
with water at 42° F. (5.5° C.) the cherries were cooled from 
about 75 to 50° F. (23.9 to 10° C.) within a few minutes. The 
cherries were weighed at intervals during soaking. Weighings 
were made after removing the baskets from the water and allow 
ing the fruit to drain for 5 minutes. The initial weighing was 
always made after soaking for 10 minutes. This 10-minute soak 
or rinse, removed the surface juices and gave the correct net 
weight for the wet fruit, which could be used as the starting 
point for determining gain or loss on soaking. Soluble-solids 
f the soaking solution 


determinations were made on aliquots « 
by evaporating to dryness. 

Ihe cherries were pitted in the same pilot-scale Dunkley 
pitter used by Marshall et al. (4). Loss in weight due to removal 
of pits and loss of juice was recorded for each lot. The pitted 
cherries were canned in No. 2 cherry enamel cans. The “put-in” 
weight was 444 ¢. of fruit per can. The cans were exhausted to 
a center temperature of 165-170° (74-76.7° C.), sealed 
processed in boiling water for 12 minutes, cooled and stored at 
OF. (10° C.) 

After 4 months’ storage, the cans were opened, and the cher 
ries were examined for color, soluble solids, texture, and drained 
weight. The cans were removed from storage one day prior to 
examination and allowed to warm to room temperature. The 
color of the supernatant juice, filtered through No. 1 Whatman 
paper and diluted 1:5 with distilled water, was evaluated with 
a Coleman spectrophotometer, Model 14, set at 440 ma. Pre 
liminary tests indicated that the red pigment was distributed 
uniformly between the canned cherries and the surrounding 
liquid. 
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lh ible lids content of juice from representative sam 
ples of cherries was detern ined by an Abbe retractometer, and 
tl values were corrected to 68° I (20° ©.) 4 Drained 
eight was determined by the etandard procedure used by 
the U. S. Department of Agriculture Production and Marketing 
\dministratiot Pexture was measured on a 100-2 sample ot 
drained truit, u vy scale one on the tenderometer 

RESULTS 

Effects of bruising. ‘Table 1 shows in detail the various 

sources of gain or loss during soaking, pitting, and canning 


experimetits 


iveTas 


with cherries treated 


under similar conditions. In all cal ulations, the percentages are 
based on the weight of raw untreated truit 
TABLE 1 
Effect of bruising on the behavior of cherries 
during processing 
} tor ©) R ‘ 
We tofr 
Weicht aft | 
We t aft 1 
Ga lu k 
Tritt ‘ 
Pit 
f 
We wll 
t 
Le ad 
Pot ‘ 
t the t the 
When ru lin cold ater unbruised cherries pr ked up IR 
f surface water, whereas the bruised cherries gained 2.0% This 
difference represents juice which had exuded from the bruised 
fruit. Since these cherru vere already partly wetted, they 
gained only an additional 2.0% of surtace liquid. Analysis of a 
portion f the rinse water from the bruised cherries showed that 
1.2% of tl total solubl old vas on the surtace \fter soak 
ne it iter at 50 OF. C10 for 22 hours, the unbruised and 
bruised cherrsu vated verwht at al 4.2 and 


Phe pitting ‘ i divided into two categories: loss ot 
pits and | of iuice. In addition to the juice lost during pitting 
nt il te t the weight of the fruit dran 

itoott ti ew few minutes after pitting No further 
raiage occurs ¢ nt under certain conditions of brutsmg, im 
hich case the pitted cherrs mav “bleed” for several hour 
Inice losses from these variou ources are combined the 
present text a tare discussed under only one heading 

tlerence sieht between the unbruised and 
cherri vas greatest at the end of the oaking period. Tht 
difference tended to diminish during pitting al d canning. The 
pitting ‘ vere greater for the unbruised fruit (17.9%) that 
for the br ed fruit (16.3% Although shehtly more flesl 
adhered to the pits of the bruised cherries, the unbruised cherries 
lost a 1 witlhy greater quantity. of juice which, of course 
contamed lubl lve Nevertheles the quantity ot tres ly 
pitter truit ta med the ised cherries hy the margin «of 

The «ot thy unbru cherries was iffected more by 
heat processing (cam than was that of the bruised fruit 
lo illustrate, the rat { drained weight to put-in weight of 
the unbruised cherri 0.825. whereas that of the bruised 
cherr vas 0.84, | ver-all vield mwever, trom the 
bruised and brutsec erries were nearly identical. The yield 
on a drained weight basi vere optained by multiplying the 
veight f freshly pitted fruit by the ratios of drained weight 
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Soaking caused change nthe uble-solids content of the 
cherries by 2 separate processes. In the first place luble solids 
vere leached from the cherries into the aking medium Thi 
unbruised and bruised cherries lost 3? and $5.96, respectively 
their total soluble olids by this proce Phese losses, of 


ition of soluble solids on the chet 


( rms decreased the concentt 
es. In the second place, the concentrat of soluble solids im 
the tissues decreased because ot thou Viti Vater kor am 
stance, the soluble solids in the unbrutsed truit: was diluted by 
ihout 4.2% and that ot the bruised fruit by ihout LOC by the 
uptake of water during 22 hours ot sé aking. On a concentration 
hasis. therefore, the soluble lids contents of the unbruised and 
bruised cherries were not much different. Thi bruised cherries 
howed the greater decrease due to leaching but the unbrutsed 
cherries decreased more by dilution, From a practical tandponnt 
this means that the unbruised cherries retamed mn irly all thet 
original soluble solids, whereas the bruised fruit lost appreciabls 
quantities of olubl olid by dittusios thi loss was tet 
recove4r ible 
Pable gives data on the quality of unbruised and bruised 
cherries atter canning In the lower halt ot the table, the data 
are recalculated to the basis of equal drained weight In com 
mercial practice, the put-in weight u ually is adjusted to give the 
drained weight (13.5 0z. for No. 2 cans) ree mmended for U.S 
Grade A. To attain this drained weight, 16.36 ounces ot freshly 


pitted unbruised cherries we uld be required whereas only 15.94 
mices of the bruised cherries would be needed The merease 
in tenderometer reading (tron 15 te 25.2) caused by bruising 
probably represents an improvement quality mee many 
canned cherries are too soft. The color of the proce sed product 
is indicated by the percent transmittance ot the juice, was not 


iwnificantly changed by bruising the raw cherries \ slight 
over-all loss of soluble solids was as ociated with bruising 


maturity on 


studied 


effect ol 


Effects of maturity and bruising. | Ii 


mbrut ed and bru ed cherrn 


the behavior of was 
following the separation of one lot of cherries into three matur 
ity groups. The cherries were picked tron the same tree within 
a period of 2 hours, and the separation was 1 ide on the basis 
of color Each of the 3 groups was divided into 2 ample anne 
of which was purposely bruised and the other left unbruised 
These 6 samples were soaked in water at ov (10° CL) for 
2 hours before beme pitted and canned 


TABLE 2 


Effect of bruising on the quality of canned cherries ‘ 


‘ 
I) ned ht 7 
ter read 
t smittance at 
le 
Dat 
te put i 
{ tra tt ‘ 
Soluble is. 
at 1 ed befor 
tor t ( th it 
hye oluble-soltd tent of the tre mibruised cherries 
vere 12.1. 14.5, and 15.3% for the immature, ripe and over 
ripe groups, respectively (Table During soaking, the 
over-ripe cherri gained the most weight (4.497). and the cor 
responding immature cherri gamed th least (3.700) the 
processed cherri ] sever. difference in drained weight as 
ociated with maturit vere small and probably moeignifieant 
The ratios of drained cight to put-in weight were OB 4 R20 
apd ORLA. respect ely. for the immature ripe and over ry 
fruit The corresponds er-all ‘ vere 74.7, 71.8, and 
7) 4 There was no apparent relati hip between the yu Id 
proce ed cherri 1 the luble content of the 
Phe color f the 1 esse t in terms of 


nged 


from 58% for 


| 
EFFECTS O1 
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| 
| 
| 
| 
| 
| 
| 
{ 
| 
i 
t t-i rat rat thie 
o put-l rinal fresh. whole mittance of the dilute ipernatant ju 
final welds (based on the weights of the origina cs ! ; 
re the immature to 31% for the over-ripe fruit 
cherri 


TABLE 3 
Eftect of maturity and bruising on drained weight 
and yield of canned cherries 


ool thre miaturit yroups re sponded to bruising im 


ipproxmmately the same manner, Brutsing lessened the gam 
the mereased the ratio of draimed 
vowht te wembt. and shehtly imtensiftied the red color 
Tle effeets of «of ield, however, were imeonelusive 
bron treatrent wiver thre ripe cherries Vas less severe 
than that given the other sample Data shown m Table 3 are 


treme a stele 
Effects of cooling, soaking. and storing cherr.es. 
Durie our studies, it was observed that the firmness of freshly 


experiment 


picked cherries gradually mereased, even though the cherries 
sere given no experimental treatment. Tf cherries were com 
pressed ina pressure tester (8) immediately after bemg picked 
i appreciable quantity of juice exuded trom them. Lf the cher 
ries were held im aw for 3 or 4 hours, however, the same pres 
ure caused no exudation of puree observation suggested 
the following experiment, in which some cherries were pitted 
processed) wathin hours after bemg picked, and others 
tored air oor water tor 1S hours betore bemg proces ed 


The loss C1830 at about 75° bo) trom freshly picked 
was relatively neh CTable 4). Storing the cherries an 
for TS hours reduced them pitting loss te 


Io) Om the other hand, soaking the cherries m water at 
65 for 1S hours mereased their pitting loss to 19.247. Cher 
ries brutsed before and others that were bruotsed after 
oaking, had lower pittrng losses than similar unbruised soaked 
cherrm 

Phe pitting loss from soaked cherries cannot logically be 
compared with the leo trom the oral cherries, because the 

umples differed in age. By comparing the behavior of soaked 
cherries with the behavior of similar cherries stored in air, the 
ctleet of awe ts at least partly cancelled out, and the merease im 
pitting loss attributable to soaking becomes apparent. The effect 

temperature alone on pitting loss is not indicated reliably by 
the «lata ot tho experiment ice it ts thet possible ty clistinguish 
letween the effects of temperature and aging. Some of th 
in cherries associated with aging have been described 
previously (9, 10 

Storme the raw cherries m air or m water for 15 hours at 
bk. mereased both the yield of the canned product 
aul the tenderometer reading. Increases were greater with the 
oaked chernes than with the cherries stored im am. The soaked 
cherru however, decreased soluble-solids content, whereas 
there was no change m the soluble-solids content of the trunt 
tored maim. None of the cherries changed appreciably im color 
durmg the 15 hour treatment 

\ number of observations may be made concerning cherries 
which were of the same post-harvest age but which were stored 
rom water at 


it different temperatures. Cherries stored im air 
©.) wave lower average yields, ratios of dramed 
wermht to put-m wemeht, and tenderometer readings than did 
cherries stored at | For imstance, the average 


vields of all cherries stored at 35, 50, and 65° F. were 72.3, 73.7 


and 74.7%, respectively, and the corresponding average ten 
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TABLE 4 
Effects of soaking, temperature, storage in air, and bruising 
on the yield and quality of canned cherries 


Rat 
Ir 


ned 


tration itments } 
I t tte at i t weratur 


derometer reading were 25.9, 26.0 and 7.5 Cherries stored 
(im air or in water) at 35) bk. were relatively stable, and their 
behavior during processing approximated that of the original 
fruit. The greatest changes occurred in the samples stored at 
65 | Bruising the cherries, either before or after soaking, 
made almost no difference in the yield of processed fruit, al 
though brutsing did merease the tenderometer reading. Bruising 
produced no cull cherries in any of the experiments reported in 


this paper 
DISCUSSION 
\though the present study shows that brutsing fresh 
affected then during 
processing, bruising was studied only under a relatively 


chernes detinitely hehavior 
narrow set of conditions By contrast, bruising Wm com 
mercial practice occurs under a wide range of condi 
trons. Cherries may be bruised as they are picked, as 
they are dumped into lug boxes, as they are loaded and 
hauled to the processing plant, and as they are soaked, 
sorted, and conveyed throughout the plant. They may 
he held for irregular intervals at varying temperatures 
hetween the periods of bruising. It would not be proper, 
therefore, to imterpret the effects of bruising in all on 
even in the majority of commercial cherries in terms ot 
the present results. [tis probable that bruising in com 
mercial practice has several different effects, depending 
largely on the total post-harvest history of the various 
samples. Conditions have been described (9), for in 
stance, under which bruising may result im either an 
increase or decrease in the vield of final product. Similar 
differences in the effeets of bruising on color, color 
defects, texture, soluble-solids content and flavor may 
occur alse 

Ietfects of temperature and storage on the behavior 
of cherries during processing also were studied unde 
only a relatively few experimental conditions. It might 
he expected, for instance, that greater differences among 
the samples of Table 4 would have been obtained 1f the 
experiment had been permitted to run for 30 hours in 
stead of 15. In commercial practice, occasional lots of 
cherries are held for 48 hours or more between the times 


Raw cherric Canned cherries 
Pitting 
‘ Preatment of Soluble | Penede Color 
Color Ratio of raw cherries* ra solid omete trans wt. Yield 
trent net j lrained Vield reading  muttance putin 
viens lens wt t at 
bine x4 ‘ ‘ 11.5 73. 
{ The three miturity sere obtained | ' 
mople the cher nee from a height ' 


ISING 


of harvesting and processing. Obviously, further studies 
on the effects of bruising, cooling, and storing cherries 
are desirable 
SUMMARY 

Ithough unbruised cherries gained weight) when 

ked in cool water and bruised cherries showed littl 
if anv gain, the tinal vields of canned fruit from the un 
bruised and bruised samples were similar. The gain of 
the unbrutsed cherries was lost during pitting and 


raw cherries increased both the ratio 


of drained weight to put-in weight and the tenderometet 


~ 


reading of the processed fruit. The ratio was not a valid 


criterion of vield, as bascd on the weight of the original 
vhole, fresh cherries Under the experimental condi 


tions emploved, bruising had only a slight effect, any. 


on the color and. soluble-solids cemtent of final 
product 
Chet 


nies ranging in color from) orange to mahogany 
red and in soluble-solids content from 12.1 to 15.3% 


were picked from a single tree on the same day. There 
was no relationship betwee maturity (as based on 
color) and drained weight, and all cherries responded 
to bruising in approximately the same mannet 


Cherries processed immediately after being picked 
gave both a low tenderometer reading (cherries were 
soft) and a low vield of canned fruit. Storing the fresh 


cherries in air or in water at 65° F. (18.3° ©.) for 15 


hours increased the tenderometer reading and the vield 
fruit stored at 35° F. (1.7 ©.) for 15 hours gave 
tenderometer readings and vields not much different 
from those of the original truit NIthough stored 


in air had the lower pitting loss, fruit soaked im water 


gave the higher vield of tinal product 


useript receiver 


To select an enzyme suitable for use in the indus 
trial processing of foods, a thorough knowledge of 
the properties of the enzymes under consideration is 
essential. Three types of amylases are discussed and 
serve to illustrate some of the factors which determine 
their value for specific applications. 


Phe enzymes are organic catalysts specific the re 


actions which thev accelerate and which cause reactions 
to occur under nulder conditions than would otherwise 


| possible Because of these properties they are pra 


ticularly suitable for use in the processing of foods, and 


they have been used successfully in many industrial 


processes velopment ol anv new 
roce involving the use of enzymes or in the applic 
process volving In the applica 
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ducosidice linkages at the points of branching in addition 
to the 1-4, a glucosidic linkages. The complex nature of 
tarch permits various pathways for its hydrolysis, and 
it is important to recognize that the resulting hydrolytic 
products will depend upon the specific amylase used 
The amylases occur in animal tissues and in higher 
plants and are produced by a large number of micro 
organisms. Much basic information concerning the 
amylases has been obtained with purified substrates and 
with erystalline or highly puritied amylases. However, 
for industrial appheations the use of pure enzyme prepa 
rations is neither desirable nor economically feasible 
Many of the commercial amylase preparations contain 
amounts of maltase, and other carbohydrases may 
also be present. The evaluation of an enzyme for a 
specific application must take into consideration the 
possible influence of these accompanying enzymes 
Therefore, the data that have been selected to illustrate 
the problems under discussion were obtained with 


preparations similar to those produced commercially 


\lthough some amylases are capable of hydrolyzing raw 
starch, they are relatively inefficient in this respect, and 
this discussion is contined to the action of amylases on 
velatinized starch. Three types of amylases will b 


considered 
THE ALPHA AMYLASES 

\ group of enzymes known as alpha amylases has been most 
widely used to date and includes the alpha amylase of matted 
harley, pancreatic amylase, and the amylase of .1sperqillus 
oryom All of these amylases cause a marked decrease in the 
viscosity of starch pastes and a rapid fragmentation of starch to 
reducing dextrins which give no color with iodine. They are 
capable of rupturing not only the 1-4, @ glucosidic linkages 
far from the end groups in the starch molecule but also those 
between the points of branching. They do not hydrolyze the 
1-6. glucesidic linkages. They are called alpha amylases 
because the produets formed by several of these enzymes exhibit 
falling or alpha-mutarotation. Because these enzymes have many 
properties in common, the fact that they also differ in) many 
respects ts often overlooked 

In Table 1 are data showing the rate of hydrolysis of stareh 
by 3 microbial alpha amylases as determined by the increase im 


TABLE 1 
Rate of hydrolysis of starch by three alpha amylases " 


Theoretical maltose 
hen 


starch, 4 M acetate buffer 
sat pil 
sat pli 6.8 
ell olysis at pil 


the reducing value of the substrate, Although the extent of the 
hydrolysis oceurring in 30 minutes is similar for all 3 prepara 
marked citference s ure obse rved mm the later stages of the 
hydrolysis. The extensive hydrolysis produced by the amylase 
of  tsperqillus oryoae is not due entirely to accompanying carbo 
hwdrases because similar results have been obtained with highly 
purified preparations of this enzyme (/2). During the early 
stages of hydrolysis by alpha amylases the reducing value of the 
substrate is due chiefly to the presence of reducing dextrins 
although it is customary to calculate the reducing value as 
maltose. Maltose and small amounts of glucose do appear even 
tually in the hydrolysates of these enzymes but the point im the 
reaction at which they first appear and the relative amounts of 


these simple sugars vary with the type of alpha amylase prepa 
ration used. For further information, anyone interested may 
wish to refer to some of the recent review articles on. this 
subject (7,5, 7) 

Further evidence of differences among the alpha amylases ji 
secon in Table 2. The activity of alpha amylases may be deter 


TABLE 2 
Comparison of the dextrinogenic to the saccharogenic activity 
of various alpha amylases 


Amy lase ps 


Pancreatic ‘ 


A ” ac, 
BR. polym 
RB. subtilis 
Measurement 
68 
'pH 


mined not only by following the reducing value of the hydroly 
sate (saccharogenic activity) but also by measuring the amount 
of enzyme necessary to hydrolyze starch to reducing dextrins 
which give no blue color with iodine (dextrinogenic activity ) 
For the comparisons in Table 2 the saccharogenic activity was 
determined by measuring the amount of enzyme necessary to 
liberate in minutes at 40°C. reducing products equal to 
20% theoretical maltose The dextrinogemiec activity was ob 
tained by determining the amount of enzyme necessary under 
similar conditions to hydrolyze soluble starch to products which 
give a clear red color with iodine. The ratios of these two types 
of measurements for the four alpha amylases are seen to differ 
considerably. These results indicate that alpha amylases differ 
in the way that they break down starch, even during the early 
stages of hydrolysis. The data in Tables 1 and 2 also serve to 
illustrate the importance of evaluating enzyme preparations from 
different sourees by methods which relate as closely as possible 
to the desired end point 

The alpha amylases have been particularly useful in 
processes where the presence of gelatinized starch im 
pedes filtration and efficient extraction. They have also 
proved useful in the clarification of fruit juices which 
are turbid due to the presence of starch. Since these 
amylases all cause a rapid disintegration of starch, the 
enzyme of choice will depend upon the particular sub 
strate to be used and upon other environmental condi 
tions which will be considered later. For fermentation 
processes it ts essential to use an enzyme which causes 
an extensive hydrolysis of starch to simple sugars such 
as is observed with the amylase of Aspergillus orysai 
For rapid liquefaction with minimum preduction of 
sugar, an enzyme such as the amylase of Bacillus sub 
tilis should he selected. 


BETA AMYLASES 

\ second type of amylase, beta amylase, is found in several ot 
the cereal grains, in soybeans and in sweet potatoes. Thes« 
enzymes hydrolyze starch by liberating maltose from the non 
reducing ends of the glucosidic chains and are unable to attack 
1-6, a glucosidic linkages. They are called beta amylases because 
they liberate maltose as beta maltose; the term saccharogeni 
amylase is frequently applied to them. They hydrolyze amylos¢ 
completely to maltose but amylopectin only partially by the 
liberation of maltose from the ends of the branches until the ac 
tion of the enzymes is stopped by the 1-6, @ glucosidic linkages 
They exert little influence on the viscosity of starch paste and 
hydrolyze most starches to approximately 60° maltose, at 
which point the reaction mixtures still give a blue violet) or 
violet color with iodine. Alpha amylases supplement the action 
of beta amylases by liberating additional end groups which 
are then subject to attack by beta amylase. Alone, beta amylases 
have proved of little industrial value to date but a combination 
of alpha and beta amylases ts widely used im the brewing and 
fermentation industries and in the baking industry 
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GLUCOSE-LIBERATING AMYLASES 


\ third type of amylase found in several fungal preparations 


has recently received considerable attention Vhese amylases 
resemble the beta amylases in many respects but liberate glucose 
instead of maltose, and are capable of hydrolyzing starch almost 


completely Various names have been suggested for these 
enzymes such as amyloglucosidase (3), glue amylase (8/, and 
gamma amylase (4, enzymes hydrolyze maltose as 
well as starch, and Corman and Langlykke (2) consider them 
maltases. In Table 3 are data showing the rate of hydrolysis ot 


TABLE 3 
Hydrolysis of starch by amylase’ of Rhizopus delemar 


Time Theoretical glucose 


starch by the amylase produced by the fungus, Nhisopus delemar 
The extensive hydrolysis noted, 90% in 48 hours, indicates that 
this enzyme is not hindered by the 1-6, @ glucosidic linkage 
Phillips and Caldwell (9) have obtained mdireet evidence sug 
vesting that this enzyme by-passes this linkage im some way 
without actually hydrolyzing it. Because of their high) sugar 
formation these enzymes are suitable for use im fermentation 
processes and were used for saccharitication m a process of 
alcohole fermentation known as the Amylo process many years 
betore their mode of action was understood 


FACTORS INFLUENCING ACTIVITY 
OF THE AMYLASES 

In selecting an enzyme suitable for a specific applica 
tion, it Is necessary to consider not only the desired end 
point but also the need for working under detined en 
vironmental conditions. The enzymes are particularly 
sensitive to the pli of the substrate on which they act 
lable 4+ gives the optimum pil obtained under com 
parable conditions with several amylases. These optima 
hold only for the conditions specitied, and are shown 
merely to illustrate the differences in the optimum pl 
of amylases from different sources. Many factors in 
Huence the optimum pil of an enzyme, such as tempera 
ture, the presence of stabilizing agents, the concentration 
of substrate, and the length of time of the hydrolysis 

Femperature is another factor which must be care 
fully controlled if enzymes are to be used successfully 
enzymes are heat labile, but at the same time the rate 
of the reaction catalyzed by the enzyme ts increased as 
Some alpha amylases are 


the temperature Is elevated 
Phe activity of the 


much more heat labile than others 


TABLE 4 
Optimum pH for the activity of various amylases 
{ nelit 
Kind 
Ger 
Pas ha 
\cetat 
R. delemas F 
h 
Malted ey le t i 


amvlase of Aspergillus oryvcue decreases rapidly at tem 


peratures above 60° C. whereas the amvlase of Bacillus 
subtilis can be used at teniperatures ol and 


in concentrated starch solutions maintains some activity 
for a short period of time when heated at 100° ¢ \ 
heat-labile amylase may be very useful for certain types 
of processing because of the ease with which its activity 
can b ‘topped Ha specihn end pont ts desired, the 
other hand, the value of an amylase that can act at the 
high temperatures which are necessary for the gelatin 
zation of concentrated starch slurries is readily appreci 
ated. Here again it must be emphasized that the 
influence of temperature on the activity of an enzyme is 
dependent on many factors and must be determined for 


the particular system in which the enzyme is to be used 


Most enzvmes show their greatest stability in neutral 
solutions and the optimum pli for their activity ap 
proaches neutrality as the temperature is elevated 
There are many other factors that influence the stability 
of an enzyme. High concentrations of substrate often 
favor their stability. Certain inorganic tons such as 
calcium are particularly effective increasing — the 
stability of alpha amylases. The presence of proteim ot 
af amine acids may also prove beneticial 

Phe last factor to be considered is the presence of sub 
stances inhibiting the enzyme, Calcium ions merease the 
heat lability of beta amylases. The presence of a small 
amount of a heavy metal such as copper may reduce or 
completely inhibit the activity of an enzyme. Many of 
the detergents will retard or imactivate the enzymes 
Specitn inhibitors for the amylase have been reported 
in certain cereals (0). Such inhibitors can be trouble 
ome but if the problems are recognized there are often 
many methods for their solution, lor example, pan 
creatic amylase is sensitive to traces of copper but the 
presence of a small amount of phosphate wall usually 
overcome the difficulty by removing the copper ion from 
solution. There are detergents that can be used success 
fully without interfering with the action of an enzyme 
Some of the amylase inhibitors are effective on amylases 
from one source but not from another (6) Phen 
presence in a food product may necessitate the elimina 
tion of certain enzymes for processing a specitic food 
but other enzymes may be available which are equally 
satisfactory and which are not usceptible to this 


inhibition 
Fable 5 illustrates the importance of considering the many 


factors imvolved when evaluating an « 
cation At pH 5 and at 40° ¢ ucrose is seen to reduce appreci 


amyiase ot spo us At 


for possible appli 


ably the activity of the 


however, the activity u he presence of 30% ucrose Is pra 


tically equal to that observed for the control at 40 Although 
wctivity equal to the control was not observed im the presence 
of 40% sucrose under any of the condity tudied, it ts possible 
to obtatin 7O% o the control activity if the temperature 1 
elevated to 63 Phese ita illustrate an additional point \t 
10° ©. the optimum pH of this amylase is 5.0. At 63°, however 
eon that the activity 1 the ibsenice ! ucrosc 1 much 
greater at pH 6 than at pH 5. This is an example of an enzyme 
that is more stable in neutral than in acid solutions, and there 
fore as the temperature a5 elevated the optimum pH approache 
neutrality. On the other hand, in the presence of sucrose which 
is apparently stabilizing the enzyme, the activity at pH 5 is a 
good or better than that at pH 6 for all of the concentrations of 
sucrose studied, regardless of the temperature 


hours 

SC 

subtih \cetate 
B. polymyxa ‘ 7 Phe hate 


TABLE 5 


Influence of sucrose on activity of the amylase 
of Aspergillus oryzae * 


76 
74 
“4 x 
‘ ‘ is 
t 
' Netiwi t avd pil 
SUMMARY 


In summary, it is important to realize in selecting an 
enzyme for a specific application that enzymes hydro 
lyzing the same substrate may do se ina variety of ways, 
as was illustrated by the action of different amylases. 
Phe following factors must be considered: a, the specitic 
end point desired; b, the optimum pil of the activity of 
the enzyme in relation to the natural pIl of the food to 
he processed ; c, the temperature at which it is destrable 
to process the food: and d, the presence in the food of 
stabilizing or inhibiting substances. With each new 
application it is necessary to spend some time in select 
ing the most suitable enzyme system to be used, and in 
developing the conditions necessary for its most efficient 
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action. Once a process is developed, enzymes have 
proved to be useful tools and permit much more satis 


factory control than is possible by the usual methods of 


hydrolysis. 
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Cereal, fungal and bacterial amylase preparations 
have been compared as supplements for breadmaking. 
The firmness of the bread crumb as well as the quan- 
tity and characteristics of the dextrin extracted from 
the bread stored for 99 hours appears to be largely 
avsociated with the thermostability of the enzymes em 
ployed. Bacterial alpha-amylase is most thermostable, 
cereal alpha-amylase possessed intermediate thermo 
stability and fungal alpha-amylase was the least 
thermostable. Bacterial amylase tended to be pro- 
tected against thermal inactivation by the presence 
of starch. The other enzymes did not exhibit this 
characteristic. Increasing concentration of each en- 
zyme type decreased the rate of firming of bread 
crumb and the dextrins tended to become more com- 
plex. All amylases caused the amount of extractable 
dextrin in bread to increase but bacterial amylase was 
much more effective than fungal or cereal amylase. 
The dextrins tended to be less complex as bread aged. 


Fhe historical and contemporary enzyme supplement 
for baked @oads is malted wheat or barley flour. Con 
siderable interest has developed recently in the use of 
enzyme concentrates produced by culturing certain 
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fungi and those enzymes produced by bacteria 
Standards of identity for bread proposed by the Federal 
Security Ageney (7/8) provide that enzyme preparations 
from the fungus, Aspergillus orycae, may now be used 
in commercial bread production, They may net as vet 
be added to flour at the mill. Bacterial preparations are 
net permitted for use as enzyme supplements in baking 

supplements are useful in baking pri 
marily because of the two enzyme systems, alpha 
amylase and proteinase, which they contain. ‘These 
enzymes function during two phases of the baking 
process. During fermentation the amylase hydrolyzes 
a small amount of available starch (approximately 3* 
while proteinase reacts with the gluten) proteins t 
modify the physical dough characteristics. During 
baking the proteinase is inactivated at relatively low 
temperatures (50°-00° ©.) (1/7). The amylase, de 
pending upon its source, modifies the gel properties of 
the starch that is made available to the amylases through 
gelatimzation during the baking in the oven Lhe 
extent of starch modihcation during the baking process 
ditfers with cereal, fungal, and bacterial alpha-amylase 
and also with enzyme concentration 

Several workers, including Green (6), Llarrel, Lin 
coln, and Gunderson (7), Johnson and Miller (7/2) 


| 
| | 


ASES AS 


Kneen and Sandstedt (74), and Miller and Johnson (16) 
have suggested that fungal enzymes are suitable for use 
in breadmaking. .\dvantages include the ease of regu 
lating amylolytic as well as proteolytic activity and an 
increase in softness of crumb with the elimination of 
sticky or gummy crumb. Fungal enzyme supplements 
also permit development of a finer grain and texture, 


better color. and uniformity. The ability to regulate the 


quantities of both alpha amylase and proteinase 1s pet 
haps the greatest single advantage im favor of the use 
of fungal preparations since the conconutant pro 
teinase is mainly responsible for the dough consistency 


and its ability to machine properly. These preparations 


are being marketed today im torms ranging from the 
concentrate to blends of the enzvmes with veast food 
produced in tablet form Many large commercial 
bakeries regularly use these enzyme preparations with 


good SLICCESS 
Kozmin (75), working with sprout-damaged wheat, 


concluded that stickiness in bread crumb was due to 


excessive enzymic splitting of the starch during the 
baking process. “The crumb appears wet and sticks 
not because there is too much water but because this 
water is not held together sufficiently well by the gel 
of the starch and forms with the dextrins and sugars a 


stickiness 
Bacterial amvlases have shown little promise as 
12) because they produce a 


diastatic supplements 
sticky and gummy crumb. This is generally recognized 
as being due to the high thermostability of bacterial 


amvlases which have been observed to survive a short 


boiling in the presence of starch (20). llopkins and 


Kulka suggested that a difference the end 
products of starch hydrolysis by bactertal and 
alpha-amylase might he expected when based on the 
affinity of the respective enzymes tor the substrate m 
the early stages of the reaction. Bernfeld and Studer 
Pécha (2) confirm this hypothesis. The quantity of 
dextrins produced by different amylases henes nught he 
a function of the length of time that the amylase remaim 
active during baking and their affinities tor the high 


molecular weight substrate 
One of the most challenging problems confronting the 


baking industry today is one of developing means of 


controlling the rate of bread staling While bread 


staling is probably a complex phenomenon, plivsical 


changes the starch structure are of utmost im 


portance. It ts possible to change starch structure by 


enzymatic modification. Jackel et al. (70) have pro 
posed the use of bacterial amylase as a means of retard 
ing the staling ot bread 

In spite of the interest shown in the application of 
various types of alpha-amylase to breadmaking, there 
have been few attempts (4, 73) to compare the action 
of the ditterent enzvmes under comparable hake shop 


conditions. The ditferent properties ot these enzymes, 


make then worthwhile subjects of comparative study. 
hie object ol the present work has been to deter 


mine the change in bread firmness with timg and to 


relate this change quantity of dextrin and the 


chain length of dextrin extracted from bread 


average 
baked with various levels of cereal, fungal, and bac 


terial amylase 


MATERIALS AND METHODS 
l commer rd red winter, straight grade flout 
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| malted wheat 
ait which 

other of 
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5000 dl cr pectively 


loug! king edure rted b ‘ 
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at 1500 


extracted after 
homogenate Was cel we 
International Model ‘ urge and autoclaved for 20 
Phe con 


Wi at 
minutes to destroy Ani esidu 1 
trifugate was fermented bakers yeast and 


recentrifuged. Brows ed that dextrins and 


maltodextrins were not 


Bacterial gre t 


ermented \ i \ t Saccharomyces 
iutoclaving be 
ore termentation Quantities ethyl alcohol ranging 
m 50 to 175 ml. idded to duplica aliquots of thi 
dextrin solution and tand in the re 
Q-mil. aliquots of 

wible, dried for 2 hours 
decanted 
d with water 
into a 70-ml, portion of wate then heated to 
boiling, diluted to 100 ml. and ft { que of this material 
vere analyzed tor reducing hefore and atter 


hydrolysis to maltos y auto in the 


friverator overmeht. One 


dextrin was filtered throug 


it 130 ¢ and | upert Wil 


from the duplicate flas 


presence y experiments indi 
cated that con quate te ase the maxi 


rmitted a calculation 


he average xt ed dextrin. It should 
ognized | he figure btamed for average 


\ given 


conceivably moleculs than 


d by the u Howing hydrolysis 
ia-amviase dextriniza determined by the 
ire described b Blish (19 Vari 
oncentrations of the et ‘ ere diluted to 470 ml. with 


icctate-acethe cid contaming O ‘ 


ph. 
addition of flour 
determined — by 


juots taken from 


RESULTS AND DISCUSSION 


Phe effects of supplementation by variou levels of 
malted wheat flour, fungal, and bacterial alpha amylase 


crumb tirnmine measured over a 5-day period are 


Bread baked with a normal 


shown in Figures | and 
lement and with 


amount ol malted 
equivalent units ¢ amylase pro 
luced the result howl | die bacterial 


either of the 


lase Wal much 


wid Haa 


a determi 
ith in therme 


temperature 
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Figure 1. A comparison of the effects of equivalent levels 
malted wheat flour, fungal, and bacterial alpha-amylase on 
bread firmness. 


other two sources of amylase in decreasing the rate of 
bread staling as measured by firmness of the crumb. 
The bread baked with the bacterial preparation, how 
ever, Was very sticky and gummy. All types of amylase 
reduced the rate of firming as compared with the con 
trol contaming no added supplement 

The data in Figure 2 show that increasing concentra 
tions of all types of amylase produced a steady decrease 
in the rate of firming. The firming of the bread baked 
with 24 bacterial alpha-amylase units per loaf increased 
as the bread aged up to 3 days The firmness of the 
bread remained constant from 3 to 5 days. The use of 
210) alpha-amivlase units from the bacterial source 
1) resulted in no change im bread firmness in 
the permod of 1 to 5 days. Additional results were ob 
tamed which indicated that it ts also possible to add 
sufficient fungal amylase (4800 units per loaf) to pre 
vent any change im the bread firmness over a two-day 
storage period 

Thermostability of enzyme supplements. Most en 
zyme systems are known to be more stable in’ the 
presence of their substrates. In order to simulate the 
actual baking conditions more closely, appropriate 
quantities of the different enzymes were heated in the 
amylograph in the presence and absence of flour, Ali 
quots were taken at definite temperatures, cooled and 
analyzed. The results of these analyses are shown in 
lables 1 and 2 

The substantially greater stability of the bacterial 
anvlase heated in the presence of flour (Table 1) could 
not be demonstrated for malted wheat flour and a fungal 


TABLE 1 
Thermostability of bacterial amylase 
Retention at enzyme concentrations 
Demporature (Alpha Amylase Units per 470 ml hqund) of 
‘ ‘ 
75 ! 
ow 49 Ru 
6 


No flour present 
© in the presence of 5 
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Figure 2. A comparison of the effects of different levels of 
malted wheat flour, fungal, and bacterial alpha-amylase on 
bread firmness. 


amylase treated under simular conditions. Other bac 


terial preparations including a concentrate containing 


ne inorganic salts showed simular stability 
Phe data shown in Vable 2 demonstrate the relative 


thermostabilities of the three sources of amvlase when 


heated in the absence or presence of flour. These data 


offer a reasonable explanation for the differences in 


bread firmness shown graphically in Figure 1. The 


bacterial amylase is detinitely the most) thermostable 


while the fungal amylase is the most thermolabile of the 


three types of amylases studied 
Quantity of extractable dextrin. \s an additional 
means of studying the differences observed in Figure 1, 


= 
280 
220 
| . 
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MWE 160 { 
FUNGAL 
= 
= 
105 A UNITS 
e 
“0 ‘8 42 66 90 14 
CONTROL 
6 UNITS 
24a -A UNITS 
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MENTS FOR BREADMAKIN 4] 


ASES AS 


\l 


PHA-AMYI 


TABLE 2 malted wheat flour produced the largest quantities of 
Comparison of the thermostability of fungal, malted wheat sugar. There was no significant change in the amount of 
flour (MWF), and bacterial alpha-amylase at comparable 
H Renee, sugar present in the extracts made from bread stored 
levels of activity 
for 1 to 90 hours after baking 
No t Release of reducing groups. | here were no signifi 
Femper ! me retent Enzyme retention cant differences in the average chain leneths of the 
Fung MWI hacte Funs MWI dextrins produced by the fungal enzyme from those 


released by the natural fl ur enzymes ( lable 6) The 


average chain lengths of the dextrins released by malted 


TABLE 5 
Gas production of water extracts of bread baked with various 
levels of cereal, fungal, and bacterial enzymes 


the quantities of dextrins extractable from the baked ( 

bread by water were determined. The data in Table 3 a 

indicate that the fungal and malted wheat flour amylases Bacter 

caused only a slight increase in the quantity of extrac Pa ; 

table dextrins while the bacterial amylase increased the 

quantity by more than 5-fold. The quantity of ex wheat 

tractable dextrin tends to decrease as the bread ages, MW! 

probably because of a tendeney for the starch and dex ‘ 

trins to crystallize with age This is demonstrated 

further by the data in Table 4 which indicate the in 

crease in soluble dextrins released by inc reasing concen ; 

trations of alpha-amylase ( 4 
The quantity of fermentable sugar increased only : 

slightly with increasing concentrations of the various . 


enzvmes (Table 5) The bacterial preparation and 


TABLE 3 TABLE 6 
Py Average chain lengths of dextrins produced by equivalent 
»f various enzymes 


vheat flour tended to be somewhat longer. while the 


dextrins released by the bacterial preparation were con 


TABLE 4 iderably larger than those released by the other 

Quantity of dextrin produced by different levels of enzymes from bread extracted after beine baked for 1 

Is may be due to the e ool rupturing certam 

a Quantity of dextrin extracted after parts of the starch molecule (8) as compared with the 

Enzyme Penne conversion of maltodextrin to maltose. There appeared 

to be a general trend toward a less complex extractable 


} dextrin as the bread aged may be a sumed to he 
j due to an insolubilization by ervstallization of the more 
complex dextrin fragments as the bread ages 

! In addition to the trend toward shorter ind Jess com 
MW r plex dextrin as bread age there 1 ilso the trend 
MW! toward increasing complexity as the enzyme concentra 
MWI oy 

MWI tion is increased ( Table 7 These trends are particu 
MW! larly marked for bacterial a 


SUMMARY AND CONCLUSIONS 


lhree types ol enzvinie upplement added to 
Red Winter Wheat flour were conipared lhese were 


‘ rR? t commercial malted wheat flour and two commercial 


( 
{ 
t 52 
ay 
‘ trat MASSING prrwe 
ft ‘ 
int 
66 hours | 
( 
Fung ( Bact ) 
tf Q 17 
Racter 14 1146 *40 SKB units pe ft 
h4 SKE t t t 
Bactet Control 18 
Bact 


TABLE 7 


Average chain lengths of dextrins produced by increasing 
quantities of alpha-amylase from various sources 


Average chain lengths of dextrins extracted 


Ensyme after baking at intervals of 
tration 
lhour 18 hours 42 hours 66 hours 99 hours 

SKB 

smite 
Fungal Control ! 7 
Fungal ) 6 P 
Fungal m5 11 
Fungal 
Malted wheat flour Contr ‘ 
Malted wheat flour 1 
Malted wheat flour 17 
Malted wheat flour 19 If 
Malted wheat flour ? 
Bacterial Control " 17 
Bacterial 7 5 
Bactertal 7 “4 
Racterial 4 45 17 


enzyme concentrates, one of fungal (.4spergillus orysae ) 
origin and the other of bacterial origin, All three types 
of enzymes decreased the rate at which bread becomes 
firm with age. The bacterial enzyme was much more 
effective ; however, this enzyme caused the bread crumb 
to be sticky and gummy when sufficient quantities were 
used to maintain a soft crumb for several days. In- 
creasing quantities of all enzymes produced a steady 
decrease in the rate of firming. Large amounts of fungal 
amylase maintained the same degree of softness as did 
bacterial amylase. Approximately 100 times more fun- 
gal amylase units were required than bacterial units. 

The fungal amylase was the least and the bacterial 
amylase the most thermostable of the three preparations. 
lhe bacterial preparation was even more thermostable 
in the presence of a flour substrate and the thermo- 
stability increased as the amount of enzyme per given 
quantity of flour was increased. The same thermo- 
stability resulted with the presence or absence of stabi 
lizing inorganic salts. The thermostability of fungal and 
malted wheat flour alpha-amylase did not appear to be 
affected by the substrate 

Phe quantity of extractable dextrins produced was 
much greater for bacterial amylase, than for fungal or 
malted wheat flour amylases. The quantity of dextrins 
increased steadily with increasing levels of each enzyme. 
In all cases, the extractable dextrins decreased markedly 
with the age of the bread. The bacterial and malted 
wheat flour preparations produced somewhat larger 
quantities of sugar than the fungal preparatton. The 
bacterial enzyme produced the largest amount per unit 
of alpha-amylase. 

The dextrins produced with bacterial amylase were 
more complex than those obtained by using either 
malted wheat flour or fungal amylase. The general 
trend toward a less complex extractable dextrin as 
bread aged was attributed to a retrogradation of the 
dextrin fragments. The dextrin from the bread stored 
for 90 hours which showed no significant change in 
firming with time was of essentially the same complexity 
as that from bread which became markedly more firm 
The firming of bread with time appears 


with time 
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largely as a function of the extent of starch conversion 
and only partly a function of the nature of the conver 
sion products. Starch conversion is related to thermo 
stability and enzyme concentration 

The comparative data for the three alpha-amylase 
sources confirm the unusual nature of bacterial amylase 
(5, 9). The difference in behavior can be explained 
largely by the higher degree of thermostability of the 
bacterial amylase. The bacterial enzyme concentrate, 
when freed of any stabilizing inorganic salts, showed 
the same degree of thermostability. The data indicate 
that the bacterial amylase emploved holds little promise 
as an enzyme supplement in baking because of its ten 
dency to produce a sticky and gummy crumb. It is 
possible, however, that certain other bacterial amylases, 
when properly controlled as to type and quantity, might 
have value as enzyme supplements for baking. 
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Comparison of Methods for Measuring the Maturity Factor in 
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Comparisons were made of the “maturities” of 68 
samples of frozen peas as measured by various physi- 
cal and chemical tests and as rated by panels of 
trained human judges. The samples represented four 
varieties, three seasons, and several harvest dates and 
size classes. Careful handling of the peas from har- 
vesting to freezing minimized off-flavor development 
and other deteriorative changes. The 20 to 24 samples 
obtained each season were scored organoleptically for 
skin and cotyledon textures by means of a novel ex- 
perimental design which gave results of good preci- 
sion. Alcohol-insoluble solids correlated best with sub- 
jective scores, while total solids, density, and the 
tenderometer value of the cooked peas were somewhat 
inferior in this respect. The two flotation tests inves- 
tigated reflected the limited reliability of density as 
a measure of maturity. 


lhe texture of frozen peas is dependent in large 
measure on the stage of development of the raw peas 
used. The term “maturity” has been employed to 
define this property. In this paper it refers to the 
texture of thawed and cooked peas as determined by a 
trained taste panel 

It is obvious that an accurate measure of the maturity 
factor of frozen peas would be desirable for both re 
search and grading purposes. Yet the use of trained 
panels is not only costly and time-consuming but also 
becomes extremely difficult where simultaneous tasting 
attempted. The possibility of 
which 


of numerous samples is 
developing objective methods correlate well 
with taste panel results has therefore attracted the at 
tention of several investigators; their work has recently 
been reviewed in detail (6). The aim of the present 
study was to make a comprehensive evaluation of vari 
ous objective tests to determine those which correlate 
best with taste panel results 

Measurements were carried out on lots representing 
} harvests and 4 varieties grown in Utah in 3 successive 
Data on the raw material as harvested will be 


he material used for this study 


SCaSOTIS 
published separately 
was quickly and carefully handled in harvesting, ship 
ping, and processing. The peas (in pod) were kept cool, 
and the time between shelling and blanching was held 
to a minimum to avoid changes in flavor (3, 9, 15) o1 


texture (7, 9, 10) 
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MATERIALS AND METHODS 


lwo varieties of peas were grown each of 3 seasons at Farm 
ington, Utah. The variety Thomas Laxton was grown all 3 
seasons, with Rondo in 1949, Oracle in 1950, and Dark-Seeded 
Perfection in 1951. Each variety was harvested at 4 maturity 
levels by removal of pods from mowed vines Ihe pods were 
cooled in ice water and shipped by air to this Laboratory. At no 
time were the chilled pods held longer than 24 hours between 
harvesting and shelling. Complete temperature records were 
kept. The highest temperature in any 50-Ib, carton at any time 
was 62° F. (16.5° C.); the average temperature was close to 
50° F. (10° C.). Studies from this Laboratory indicate that 


there could have been only if any, m the texture 


mall change 
of the processed peas trom pods treated as described (3 The 
pods were shelled in a mechanical huller and cleaned and_ sized 


2, 3 plus 4, 5 plus 6, and 7 


in a vibrating screen cleaner. Sizes 
Penderometer values were obtained at ones 
team-blanched for 90 seconds at 212° F 
and frozen and stored at 10 
helling and blanching 


were separated 
All peas were promptly 
(100° C©.), 
23.3° C.). The time interval between 


fog-cooled 
{ 
was less than 1 hour 

Phe frozen lets, representing 2 varicties and several maturity 
levels and size Classes each season, were eacl well mixed before 


sampling for analyses. Frozen peas were used directly for tests 


unless thawing was indicated 

Size class 2 was lacking in the later harvests, Just as size 
class 7 was lacking in the earlier harvests. The variety Dark 
Seeded Perfection grown in 1951 did not produce enough peas 
of size group 7 even in its last harvest. Therefore, 24 sample 
lots were obtained in 1949, 24 in 1950, and only 20 sample lot 
were available in 1951. In some sample lots, the amounts ot 
material in the extreme size groups were insufficient for all 
tests, as the omissions in the table indicat 

Weight per pea. Weight per pea was determined by divid 
ing the weight of approximately 100 grams of frozen peas by 
the number. The values given are an average of 2 samples 

Tenderometer values of raw peas. ‘The tenderometer deter 
minations of sized lots of raw peas were made by the usual 


method (10) with 5 to 10 replications of each lot. The readings 


were corrected to 23 ( (73.4 b.) by using a correction oft 
0.5 tenderometer units per 1° ¢ which had been previously 
determined on several varieties and sizes otf pea Phe tender 


ometer values decrease with increasing temperature 


Organoleptic appraisal. She frozen samples were added to 
half their weight of boiling distilled water and cooked for 5 


minutes after the resumption of boiling. They were drained 
and served to the tasters without seasoning or other additives 
lhe judges were selected after a period of training on the same 
material as was used later in this study. There were no absence 
Phe experimental design for each organoleptic study, 1. 


for the tasting of all the samples for one season, was arranged 
as follows: all of the 20 or 24 pea sample 
order of increasing tenderometer values for raw pea 


were arranged in the 
without 
regard to variety, and were numbered from 1 to 20 or 24 serially 
For each tasting peri d. one of 6 combination each contaming 
10 or 12 of these numbered sample vas used. The 6 combina 


thot were derived according to the serial 1 


| 
} BURR, HS. OLCOTT! 
ratory,” Albany, Caltf 
ing 1,3, 5, 7,9, 11, 13, 15, 17, 19, (21, 23) 
ee B 2, 4,6, 8, 10, 12, 14, 16, 18, 20, (22, 24) 
C 1, 2,5, 6,9, 10, 13, 14, 17, 18, (21, 22) 
D 3, 4,7, 8 11, 12, 15, 16, 19, 20, (23, 24) : 
ee E 1, 4,5, 8, 9 12, 13, 16, 17, 20, (21, 24) 
a F 2, 3, 6,7, 10, 11, 14, 15, 18, 19, (22, 23) A 
43 


lhhus, at any session, half the total samples for that season were 
tasted, representing nearly the full range of maturities. The 
ample lor a ession were arranged nm random order and as 
gned code numbers before being presented to the judges 

The cotyledon and skin textures of the samples were scored 
by 12, 13, and 16 trained, selected judges in 1949, 1950, and 
1951, respectively. Score 7 indicated very immature cotyledons 
amd very tender skins; score 1 was given to very overmature 
cotyledons (“grainy” or “starchy”) and very tough skins. The 
judges were asked to try to use the entire scale of scores at each 
tastings session 

When the 6 combinations were used, 3 replications of each 
ample resulted. In 1949 each combination was scored twice, 
giving © replications of each sample, but since the experimental 
error was found to be small, only 3 replications were used in 
1950 and 1951 

The results of the judgments were treated statistically by the 
analysis of variance (/4). The least significant difference (L.D.) 
was caleulated for the 5 and 1% levels of significance (13). 
L.D. P ~ 0.05 in the table, for example, represents the smallest 
difference between any two scores which may be regarded as 
significant at the 5% level of probability 

Brine flotation test. The percent of thawed peas (1/7), with 
out skins (cotyledons) that sink in 10 seconds in 13, 15 or 16% 
lium chloride solutions was determined as described in the 
( S. Standards for Grades of Frozen Peas (16). At least 200 
peas were tested per lot. A rigid control of temperature and 
other conditions was maintained 

Sugar flotation test. At least 400 peas from each lot wer 
tested by the sugar flotation test developed at this Laboratory 
(17). Whole peas were used with evacuation, and the tempera 
ture and other conditions were rigidly controlled. 

Density. lhe average density of the peas was determined 
after peas were thawed in a covered dish over warm water, 
mixed and allowed to come to room temperature. This method, 
the details of which will be published later (7), was based on the 
\rchimedes principle with the elimimation of air by evacuation 
trom the peas and use of an & Ce sugar solution. 

Tenderometer values of cooked peas. The ordinary tender 
ometer pea scale can be used for the measurement of tenderness 
of cooked peas (8). The method will be described elsewhere 
Frozen peas were added to enough boiling distilled water to 
cover them and were cooked 8&8 minutes after resumption of 
hoiling. The temperature of the peas used for the measurements 
was 23 ©. #05 ©. (73.47 F.). At least 3 and often 5 and 6 
determinations were made for each average value reported 

Slurries for total solids and alcohol-insoluble solids 
(4) \bout 100 2. of peas were blended with 100 ml. of 95% 
ethyl aleohol, transferred to a tared jar with 300 ml. additional 
aleohol, sealed, and the weight noted 

\ll sampling was done with a pipette which had its delivery 
end cut off to allow bits of tissue to pass without clogging. It 
was found very important to keep the slurry well agitated while 
samples were removed 

Total solids (T.S.). About 15 ml. of slurry was weighed in 
a tared dish, evaporated on a steam bath, and dried overnight 
in an air oven at 70°C. (158 FF.) followed by 48 hours in a 
vacuum oven also at 70° ¢ The dry residue was weighed and 
the solids were calculated 

Alcohol-insoluble solids (A.1.S.). \bout 25 ml. of slurry 
was transferred to tared 50 ml. centrifuge tubes, weighed, 
centrifuged 3-5 minutes, decanted, and washed twice with 80% 
amd twice with 95° alcohol with centrifuging, evaporated on 
a steam bath, and dried overnight in an air oven at 70° C. 
(158 Fb.) and for 48 hours in a vacuum oven at 70°C, The 
tube and residue were weighed and A. L. S. calculated 

Amylose index. [wo amylose methods (5, 71, 12) were com 
bined and modified, The solids from centrifugation of the alcohol 
slurry were solubilized in 53° perchloric acid, neutralized and 
the acidity adjusted with acetic acid. After dilution, potassium 
iodide and potassium iodate were added and the optical density 
determined. A reagent blank and a correction for turbidity were 
used. With no reference standard, this index is relative and 
was calculated as follows 


()ptical density 100 
. Amylose index 
Wt. of peas present in the tinal dilution 
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RESULTS 

Table 1 summarizes the results of several comparative 
methods for measuring maturity in 4 varieties of frozen 
peas grown in 1951, 1950, 1949. Data in the table are 
arranged according to decreasing cotyledon texture 
the organoleptic maturity of the peas in 
creases from top to bottom for each variety and season 
\fter the harvest number and size group, the table 
gives the weight per pea, which reflects the variation in 


SCOTEeS, i.e, 


average pea size of the samples. Except for a few re 
versals, the tenderometer values on raw peas fall in the 
same order as the organoleptic scores. 

The results of organoleptic appraisal appear next in 
the table. The cotyledon and skin texture scores range 
from 7 (very immature, tender) to 1 (very tough or 
mature). The actual range of maturity was greater in 
1950 and 1951 than in 1949, The scores cannot be com 
pared from season to season because of this difference 
in scales and also because the peas for each season were 
tasted separately. 

Results of the brine and sugar flotation tests are pre 
sented in the tables as U.S. Grades for Frozen Peas 
and as percent sinkers in 13, 15 and 16° sodium 
chloride solutions and in the corresponding sugar solu 
tions. The grades were based on the brine flotation test 
alone, as all the frozen pea samples had a green color, 
excellent flavor and were nearly free of defects. There is 
good agreement between the results of the 2 flotation 
methods, except for very mature peas in grades C and 1). 

The range of density values within each grade is very 
narrow. Table 1 shows that the density level which 
separates one grade from another is not a constant quan 
titv, but varies somewhat with varieties and with sea 
sons for the same variety. 

Penderometer values for cooked peas in Table 1 show 
a fair range and agree well with organoleptic results. 

Columns 12, 13, and 14 in the table give the total 
solids, alcohol-insoluble solids alcohol-insoluble 
solids as a percentage of dry weight. All of these show 
good correlation with cotyledon texture and skin texture 
results. The results of the 1949 measurements of the 
amylose index are given in the table, where a difference 
between the 2 varieties can he readily seen. 


DISCUSSION 
Organoleptic appraisal. cotyledon skin 
texture scores obtained from organoleptic appraisal of 
the frozen peas are considered as primary measures of 
maturity. Figure 1 shows the close agreement a, be 
tween cotyledon and skin texture scores, and b, between 
the scores of the 2 varieties of peas tested each season. 
The close similarity of the 2 organoleptic scores for a 
given sample reflect in part the difficulty of judging 
independently 2 or more quality factors in the same 
material. In any case, these similarities permit the com 
parison of any objective method with either of the 2 
organoleptic measurements, i.e., the cotyledon or skin 
texture scores alone. Therefore, all subsequent com 
parisons of objective measurements were made against 

cotyledon scores only (Figure 1). 
The scale used by our tasters is only a relative one 
It changes from one organoleptic study to the next, and 
it may stretch or contract more at one end than the 
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Gotyledon Texture Scores 


Figure 1. Comparison of skin and cotyledon texture scores 
in peas. Separate vertical (ordinate) scales are used for each 
year. 


other, This is true in the present studies, as the whole 
scale of 1 to 7 was applied equally to different ranges 
of maturity. For example, score 2.4 was appliec by the 
judges in 1949 to samples in grade B, while in 1951 the 
same score was used for samples in grade C, Therefore, 
here--as in most organoleptic studies—comparisons of 
actual scores should be limited to the samples tasted 
together (2), i.e., only to the 2 varieties studied in one 
year. 

\s samples of comparable weight were used for most 
determinations, the greater the weight per pea, the 
higher the probable sampling error. The extreme sizes 
of 2 and 7 were studied in order to increase the range 
of maturities, although these sizes are seldom used for 
freezing. Moreover, the discrepancies due to the 
“pinning down” of the ends of the organoleptic scale in 
the mstructions to the judges fall largely upon the least 
mature and most mature samples in each season’s study, 
i.e, especially upon certain samples in the 2 and 7 size 


Lrotps 


Comparison of objective with organoleptic methods. 


lenderometer measurements on raw peas (Table 1) 
and their relationship to coty ledon texture of the cooked 
frozen peas (Figure 2A) show that the tenderometer 
is a reliable tool for measuring maturity. This is true 
only when the limitations of this instrument are under- 
stood and the material carefully handled (70). The 
same instrument was used throughout this study, with 
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temperature of the peas controlled or corrected for and 
sampling catetully done and adequately replicated. 
Therefore the results agree relatively well with the 
organoleptic scores (Figure 2A). Tenderometer values 
for the cooked peas, included in Figure 2.\ for compari 
son, will be discussed later 

‘Varietal differences in the relationship of tender 
ometer values (raw) and cotyledon texture are not 
great, although in the 1950 season the panel rated 
(racle peas as slightly more tender than Thomas Lax 
ton peas for comparable tenderometer levels (Figure 
2A). No such difference in these 2 varieties was ob 
served with the other methods of measuring maturity 

The brine and sugar flotation methods for measuring 
maturity in frozen peas are hased on the density. These 
and the direct measure of density suffer from the same 
basic weaknesses, i.e., the narrow range of densities 
involved, the vulnerability of the measurement to small 
changes in temperature and concentration of the liquid, 
the effect of any residual entrapped air, the influence of 
time as the peas absorb solutes and release water, there 
by changing the density of both the peas and solution 

Compared to cotyledon texture scores, the U 
Crrades for Frozen Peas line up as expected. Odcca 
sonally, However, the percentages of sinkers brine 
or sugar solution are not in the expected order, in. spite 
of the fact that each value in the tables is based on a 


large sample. 

In general, the flotation results obtained with skinned 
peas in brine agree with the results with whole peas in 
sugar solution after evacuation (77) although in 1951, 
Dark Seeded Perfection peas gave more variable results 
than Thomas Laxton peas, and in 1950 both varieties 
(Oracle and Thomas Laxton), showed greater variabil 
ity than the varieties grown in 1949 (Thomas Lax 
ton and Rondo). In this situation, not only variety but 
differences in growing season and maturity in 1950 and 
1951 as compared with 1949 may account for some of 
this variability 

Qf the 3 years studied, the density determinations of 
the 1951 season correlated best with cotyledon texture, 
possibly due in part to improved precision of the method 
(Figure 2B). The extreme precautions necessary for 
good results with the density method (7), make it im 
practical for routine use. Varietal differences in den 
sity versus cotyledon texture, although small, appear 
to be present, especially at the higher maturity levels 
The variety Rondo grown in 1949 also appeared to be 
more variable than Thomas Laxton for the same season 

Nevertheless, brine or sugar flotation methods are 
rapid and require little technical equipment or skill 
elementary care and large samples greatly improve th 
reliability of results. These methods are the only ones 
which separate out the most mature portion of a sample 

Figure 2\ shows the agreement between the tender 
ometer value of cooked peas and their organoleptic 
maturity. While careful control of conditions is neces 
sary, the method appears to be a reliable and practical 
one (8). An improved and more compact shearing 
instrument, however, would make this method even 
more useful. 

The relationships of percent total solids (T.S.) and 
percent aleohol-insoluble solids (A. 1.S.) to cotyledon 
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C. (73.4 F.) for raw peas and cooked (frozen) peas. B. Density in g./cc. at 
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D. Percent alcohol-insoluble solids. 
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is 
texture seores are shown in Figures 2C and 2D, re 


pectively. The percent of A. 1S. proved to be a better 


tieasure of organoleptic maturity than the percent S 
the use of percent aleohol-insoluble solids based on dry 
weight (Table 1) has the advantage of being relatively 
independent of moisture losses often encountered in 
processing, storing and experimental handling of frozen 
peas. llowever, under the standardized conditions 
employed in these studies, this measure was not as good 
as the percent \. 1S. based on the weight of the frozen 
sample 

In view of the greater seatter of points in Figure 2¢ 
than in Figure 2D and of the good agreement between 
dupleate samples made from different samples of the 
original material, one must conclude that total solids ts 

poorer measure of maturity than aleohol-insoluble 
solids because of variations in the material itself. Ver 
haps this reflects fluctuation of sugar content due to 
weather conditions, time of day, temperature of harvest 
or post-harvest period (6), 

The amylose index (Table 1), though it increases 
rapidly with maturity of peas, was not determined in 
1950 and 1951 because the 1949 results showed an 
appreciable difference between varieties. In addition t 
requiring considerable time and skill, this method 
appears to have no advantages over the determination 
of A. 1. S. or T.S. 

SUMMARY AND CONCLUSIONS 

Organoleptic appraisals and a variety of objective 
tests were carried out on 68 samples of peas grown, 
harvested, and processed under carefully controlled 
conditions. These samples represented 4 freezing va 
rieties, 3 seasons, and several harvest dates and size 
classes 

The design chosen for the organoleptic appraisals 
permitted the direct comparison of 20 or 24 samples in 
© tasting sessions. Crood precision was obtained ; statis 
tical analysis showed that relatively small ditterences 
hetween average scores were significant, 

lhe relationship between scores for cotyledon texture 
and skin texture for the samples of any one year showed 
a close correlation and was independent of variety. For 
this reason the cotyledon scores were taken as the pri 
mary standard of textural quality as it might appear to 
the consumer, 

Lhe percentage of alcohol-insoluble solids correlated 
more closely with cotyledon texture scores than did 
other objective measurements. ‘These results confirm 
published evidence showing the high precision and 
reliability of aleohol-insoluble solids as a method for 
measuring maturity in frozen peas. Since this test ts 
slow and somewhat laborious to carry out, a modifica 
tion of it might be developed which would be more 
uitable for grading or routine determinations of 

The density of the peas is difficult to determine pre 
cisely and even when so determined correlates only 
nuderately well with the results of subjective appraisal, 
his fact places a limit on the reliability of flotation tests 
such as are now commonly used for grading commercial 


frozen peas, 


FOOD TECHNOLOGY, JANUARY 


1953 


The percentage total solids and the tenderometer 
value of the product after cooking also correlated 
moderately well with maturity as determined by human 
judges. The latter test is relatively rapid and deserves 
further investigation. 

\ test yielding an index of the amylose content of the 
peas showed a varietal difference in its relationship to 
subjective scores. 
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Abstracts 


(Continued from page 14 preceding technical papers) 
New growth factor discovered in liver. 

Science News Letter, 62, 21 (1952) 

Apparently, normal, healthy children fed a specially prepd 
heef liver powder, made wt. and height gains of 40% and 20%, 
roughly more than those of the normal children without the liver 
prepn. The boys and girls were of av. height and their wt. was 
up to standard at the start of the test which lasted 13 weeks. 
The prepn. was given in the form of an orange flavored chocolate 
bar. The control children were given identical bars without the 
liver. The factor is not believed to be vitamin By. Further 
work on the distribution and nature of the apparently new factor 
is being done 


Chick-growth stimulation produced by surfactants. 

Evy, C. M. Science, 114, 523-4 (1951). 

Evidence collected to date on By-antibiotic-surface-active 
agent supplementation, both alone and in various combinations, 
points to a similarity between the chick-grow response on anti 
bietics and surface active agents. Preliminary investigations of 
a possible synergistic effect between surfactants and By-anti 
hiotic supplements have been negative 


The influence of ingested mineral oil upon the development of 
an essential fatty acid deficiency in the rat. 
Bacon, FE. K. J. Nutrition, 47, 383-98 (1952) 


Mineral oil, at levels of 2, 3, 5, 5, 7, 5 and 10%, was added 
to a fat-low diet which under ordinary conditions will result in 
a fatty acid deficiency and cessation of growth in 11 to 12 weeks 
Below 5%, mineral oil did not result in cessation of growth 
earlier than 11 to 12 weeks, but the higher levels of mineral oil 
resulted in growth failure after a shorter period (two to three 
weeks on 10% mineral oil). In addn. to earlier cessation of 
growth, other symptoms of fatty acid deficiency appeared, in 
cluding increased water consumption. The symptoms could be 
prevented by the inelusion of 50 mg. of linoleate per day. The 
fecal excretion of total fatty acids was found to be mereased by 
the presence ot mineral oil in the diet, and the todine number of 
the fecal fatty acids was inereased by mineral oil, A’ purely 
solvent action of mineral oil apparently cannot be accepted, how 
ever, since the deficiency symptoms were prevented by either 


oral or intraperitoneal linoleate 


Dextran consumed in body. 

Science News Letter, 62, 91 (1952) 

Dextran prepd. by fermentation from radioactive sugar ts 
handled in the body and eliminated like carbohydrates. It does 
not necessarily give any appreciable amt. of nourishment to the 
badly 


Dental caries in rats fed a diet containing processed cereal 
foods and a low content of refined sugar. 

MeCrure, F. J. Setence, 116, 229-31 (1952) 

\ diet based upon cooked oat and corn grits induces cartes 
in the rat which resembles the caries development in humans 
This diet does not contain the coarse particles and is relatively 
low in sugars. Results suggest the possibility of a protein 
deficiency and caries development 
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Chemical softeners for bread. 

Food Drug Cosm, Law Repts., 98,1, July 7, 1952. 

The bread standards order previously reported at 2275 is 
stayed and the effective date postponed “until the conclusion of 
the review proceedings” in the United States Court of Appeals 
for the Third Circuit “insofar as the order relates to or pro- 
hibits the use, as an ingredient of bread, rolls, and other bakery 
products as designated in the order, of a polyoxyethylene 
monosterate product manufactured and sold by Atlas Powder 
Company under the trade name of Myrj 45.” No written opinion 
was rendered by the court. The review proceedings are set for 
hearing during the week beginning October 6, 1952. 
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Beef “cocktail.” 

Draunpt, N. Food Eng., 24, 67, June, 1952. 

The product consists of a sterile, homogeneous liquid com 
posed of meat and vegetables, sealed in a conventional 15-o0z. can 
It has tomato-juice consistency and light meat-gravy color. 
Among its inherent advantages are these: Flavor retention 
closely approximating that of cooked quality meat. Protein con 
tent per can in the range of one-third of man’s daily need. Low 
caloric value—250-300 per can—suggesting ideal dietetic quali 
ties. A satiating effect which should appeal to overindulgent 
eaters 


The keeping quality of whole milk powder. IV. The antioxi- 
dant properties of NDGA and certain emulsifying 
agents. 

Buscu, A. A., Decker, C. W., anp AsnwortH, U. S. J 
Dairy Sci., 35, 524-32 (1952) 

NDGA, alone and with added synergists, exhibited anti 
oxidant activity when used in whole milk powder. The syner 
gistic effect of ascorbic acid and citric acid with NDGA did not 
become noticeable until after about 9 mo. of storage at 85° F 
The antioxidant activity of NDGA, alone and with citric acid 
as a synergist, appears to be manifested by a decrease in peroxide 
formation and an increase in ferricyanide-reducing values 
Ascorbic acid added alone to whole milk powder at the rate of 
50 mg. per liter of reconstituted milk did not exhibit any anti 
oxidant activity. Certain polyhydric alc. esters and _ poly 
oxyethylene derivs. of stearic acid, when used in whole milk 
powder, appear to have antioxidant properties, as judged by re 
sults of organoleptic tests. The mechanism involved apparently 
is that of increasing the acid ferricyanide-reducing groups in the 
powder and decreasing peroxide formation. A surface adsorp 
tion film on the exposed fat surfaces may be indicated. They 
were not effective in preventing copper-induced oxidized flavor 
in pasteurized fluid whole milk. 


Chicago ice cream industry markets vegetable fat frozen des- 
serts in revolutionary development. 


lee Cream Trade J., 48, 24-5, June, 1952 


Ingredients are listed as being: water, sucrose, condensed 
skim milk, coconut oil, corn syrup, stabilizers and emulsitiers 
salt, natural and artificial flavoring and certified color, 


Inhibition of potato sprouting by 2,3,5,6-tetrachloronitro ben 
zene and methyl ester of A-napthaleneacetic acid. 

J. H. Am. Potato J., 29, 176-81 (1952) 

Three separate though related tests are reported im this 
paper. It was found that 2, 3, 5, 6-tetrachloromitrobenzen 
(TCNB) was an excellent inhibitor to sprouting when used in 
bins of 10 or 25-bushel capacity, although it was a poor sprout 
inhibitor when used on lots of 10 or 12 potato tubers. TONB 
was ineffective when treated tubers were exposed to free ait 
circulation, as demonstrated by the excessive sprouting of tubers 
at the surface of treated bins. Methyl ester of a-napthaleneacetic 
acid (MENA) proved to be a good sprout inhibitor when used 
in either small or large lots of potatoes. Poor sprout inhibition 
resulted from the use of methyl ester of 2, 4, 5-trichlorophenoxy 
acetic acid (2, 4, 5-T) 


Study of cause of texture change of canned salmon prepared 
from frozen fish. 

Comm. Fisheries Rev., 14, 17, July, 1952 

Freezing and subsequent storage of salmon prior to canning 
produces adverse changes in the appearance and texture of the 
canned product. The most important changes are the formation 
of excessive curd and toughening of the canned product. Studies 
have shown that brining the cut sections of thawed salmon prior 
to canning reduces the extent of these changes Statistical com 
parisons of the mean penetration values obtained from. thre: 
canned salmon packs showed that canned salmon prepd. from 
frozen fish and packed in the normal style with dry sait is 
significantly tougher than the same fish if given a short brine 
treatment prior to canning. The fish used in these tests were 
coho salmon which had been held in cold storage at —20° F. for 


(Continued on page 22) 
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Vitamin B,, on child growth provides a 
brilliant sales opportunity for alert food 


—Helps Children With 


land, Ohio have just completed an exten- 
sive study involving 300 children. The 
Subnormal Growth Rate conclusions: Vitamin B,, exerts a growth- 
promoting effect when given as a dietary 
supplement to children with growth fail- 
ure, As the results of this study become 
better known, more and more parents will 
demand foods enriched with Vitamin B,,. 


Start now to investigate the possibilities 
of including Vitamin B,, in your product. 


Pfizer, one of the world’s largest manu- 
facturers of B,., has worked closely with 
pharmaceutical manufaciurers in utilizing 
B,. in their products. A wealth of back- 
ground material is at your disposal. 


CHAS. PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N.Y. 
Branch Offices : Chicago, II!.; San Francisco, Calif.; 
Vernon, Calif.; Atlanta, Ga. 


*Wetzel, N.C. et al.: Further Studies of Vitamin Bi» Dietary 
Supplements, J. of Clinical Nutrition 1:17, Sept.-Oct. 1952. 


WRITE PFIZER’S TECHNICAL 
SERVICE DEPARTMENT TODAY 
FOR MORE INFORMATION ON 
FORTIFYING YOUR FOODS WITH 


VITAMIN B,, 


| 
i 
processors, 
: Dr. N. C. Wetzel and associates of Cleve- 
> 
Pioneers and Leading Manufacturers of Vitamins p f ' ZeCr 
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Stretches cloth life 
just a handfulof 
| 5 


From a Celite Field Engineer’s report on apple pressing 


. 
THE FOREMAN of this apple HOW CELITE PRESSING AIDS WORK 
pressing plant in my territory is The tiny Celite particles, open and porous in struc- 
well satisfied with the benefits ture, interpose themselves between the particles of 
beta al } | solid pulp matter. This opens up countless minute 
obtained since they began to channels through which the juice can escape, freely 


sprinkle a handful of a Celite* and at lower pressure. More juice is thus extracted in 

Pressing Aid on the cloths be- less time. The drier cake is more easily removed and 
i” the cloths can often be re-used without washing. 

fore pressing. 

Celite Pressing Aids are used with practically all 

“Now when the cloths are opened up, the types of fruit products. No special equipment is 

; needed and the benefits they assure will usually more 


cake snaps out cleanly—they no longer have to 
: than pay for the small amounts of powder required. 


beat them with sticks to remove the pomace. 


W ashing is required less frequently, with the net IF YOU FILTER a 
result that cloth life has been greatly increased.” —Celite Filter Aids can bring you 
corresponding benefits in faster 


Longer cloth life is one of several money-saving production, sparklingly clear 


juices, longer filtré 2S. 
reasons why more and more fruit processors are } & tion cycles 
’ They are available in 9 grades 


using Celite Pressing Aids. Faster production, a 
of particle fineness, each de- 


clearer juice and higher yields are other important signed for a special filtering re- renee 
benefits that are obtained when these diatomite quirement. A Celite Engineer ohns Manville 
powders are added in small amounts to the pulp will be glad to give you all the " i 
before pressing. facts. US Pat. om 


For further information, write Johns-Manville, Box 60, New York 16, N. Y. 


Johns-Manville CELITE 


PRESSING AIDS 


LATER 
\ 
| 
| 
2! 


How to make 
your food product 
a favorite 


Don't forget to 
Flavor tt with 
NORDA FLAVOR 


Use Norda Flavors—true to type, true to 
taste. Concentrated richness makes both 
genuine and superior imitation Norda Fla- 
vors go farther and save money for you. 
Ask for free samples. 


For “A favorite to flavor it” come to 


Norda ESSENTIAL Ol AND CHEMICAL COMPANY, INC. 


601 West 26th Street, New York 1, N.Y. 


CHICAGO * LOS ANGELES * ST. PAUL * MONTREAL * TORONTO 
HAVANA * MEXICO CITY * LONDON 
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Abstracts 


(Continued from page 18) 


28 weeks before thawing and canning. The addn. of 2% di- 
sodiumphosphate to the brine did not appear to increase the 
efficiency of the brine treatment 


The measurement of lipase activity in oat products. 

Hutcuinson, J. B.. anp Martin, H. F. J. Sci. Food Agric., 
3, 312-20 (1952). 

The lipase present in oats is only partially inactivated by the 
kilning process used for the manuf. of oatmeal, and the residual 
lipase sometimes causes considerable trouble because of its 
action in the meal when stored or when used in dough for oat- 
cakes or biscuits. This hydrolytic activity can be almost com 
pletely eliminated in the mill by appropriate heat treatment but 
a rapid test was required for assessing the success of such treat 
ment. A suitable method is described based on the rapid rates 
of fat hydrolysis found in doughs of 30-49% moisture content 
A few meals show anomalous behavior when stored at 6-12% 
moisture content, but these can be detected by a modification 
which is suggested as a second and addnil. test for meals show- 
ing low but positive activity in dough. 


Quarterly progress report; food irradiation and associated 
studies. 

March 1, 1952 (NYO-3318); Nuclear Sci. Abstracts, 6, 532 
(1952). 

A report of progress in research on the radiation treatment 
of foods and biochem. materials, and certain related studies is 
presented. Previous work is reviewed briefly and modifications 
in the Co” radiation source and technics for using it are de 
scribed. The survival curve and sterilization dose for the mixed 
microbiol. population in raw, whole milk have been detd. De 
struction of specific vitamns and phosphatase activity in whole 
and evapd. milk with increasing radiation doses is reported. 
These studies have also been extended to the Vitamin A in but 
ter with similar results. Effects of radiation on isolated enzyme 
systems have been undertaken and the results of inactivation 
studies on catalase are reported. The radiation-induced reactions 
of fatty acids are being examd. but only limited effects are ob- 
served with considerable radiation doses. In order to det. more 
of the actual mechanisms by which nutrients are destroyed upon 
irradiation, the degradation of riboflavin is being followed in 
defined systems in order to gain some knowledge of the nature 
of changes induced and products formed. 


High voltage removes filth. 

Anprews, E. D. Food Eng., 24, 53-4, July, 1952. 

A description of an electrostatic separator installed by 
Quaker Oats reported to remove all foreign matter including 
rodent excreta from corn. It is claimed that this method oper 
ates at close to 100% efficiency. 


Medical aspects of mass dishwashing (conclusion). 

Cain, R. M. Modern Sanit., 4, 61-5, July, 1952. 

This tinal paper in the series describes the methods used to 
make bacterial counts as a check on dishwashing operations 
Methods of sanitizing utensils are discussed. Although chem 
ultraviolet, or heat have been used, heat seems most practical. 


Toxicity study of a spot fumigant. 

Apams, E. M. Modern Sanit., 4, 39-41, July, 1952. 

Dowfume EB-15, a “spot fumigant” used to control insects 
in food handling machinery, was investigated. This is a mixt. 
of carbon tetrachloride, ethylene dichloride, and ethylene di- 
bromide. Based on acute vapor toxicity tests on rats, standards 
set for single exposures of workmen were not over 75 p.p.m. 
for 7 hr., 300 p.p.m. for 1 hr. and 1500 p.p.m. for 0.1 hr. 


Technical facts for food processor on nickel and high-nickel 
alloys. Part I. 
Food Eng., 24, 79-81, August, 1952 
Covered here are the general compn. and characteristics of 
the metals and their heat transfer rates, There is detailed in 
formation tor tomato canners. 
(Continued on page 24) 
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Calcium —— Ph ytic ( 40% ) 


yta te vinagor& vegetable Ac i Solution 


LECITHIN ZEST 


EMULSIFIER AND STABILIZER FLAVOR ENHANCER 


Other quality food products made by Staley 
from corn and soybeans include 


"Sweetose” Food Starches 
Intermediate Conversion Soy Flours & Grits 
Regular Vegetable Oils 


Lorn Syrup: 


— == 
A. E. STALEY MFG. CO., 
Industrial Division Dept. FT-1, Decatur, Il. 


Please send me data and prices on following products: 


on those Staley Products today. 


Write for technical data and prices 7 


A. E. Staley Mfg. Co. 


DECATUR, ILL. Name 
Firm Position 
Address 
Zone State J 
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Abstracts 


(Continued from page 22) 


Saline scramble. 
( hem ke, /, 31 2. ptember 5, 1952 


\ five year federal salt water purification research program 


is now being launched under auspices of Dept. of Interior. The 
aim is to bring costs of desalted sea water within the range of 
practical utilization by industry and agriculture in water-short 
areas. Two million dollars appropriated under a new law will 
finance the federal program 


PHYSICAL RESEARCH 


The use of light scattering for determining particle size and 
molecular weight and shape. 

Benver, M. J. Chem. Hducation, 29, 15-23 (1952). 

Quant. information concerning size and shape of dispersed 
particles is obtainable by proper interpretation of the intensity 
and polarization of the light scattered from the soln. at given 
angles with the incident light. The conditions under which the 
Rayleigh, Debye, Mie or Cannabes concepts apply are discussed 
The use of measurement of degree of depolarization is also dis- 


cussed, 


Recent developments in crystallization. 

Bamerortu, A. W. Mfg. Chemist, 23, 323-5 (1952) 

Recent work in erystn. is reviewed. A method for the pro 
duction of strong smooth crystals comprise distributing — th 
supersatd, soln, in two zones, a crystg. zone for the mother 
liquor and a higher zone for growing crystals which can then be 
used as seed crystals in the lower zone. The effect of different 
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rate of stirring upon ecrystn. and the effect of gelatin or agar 
agar on dentritic crystn. has been studied. Other studies include 
the dielec. properties of the water of crystn. Production methods 
jor the erystn. of ammonium sulfate, sugar and high polymers 
are discussed 
Principles and applications of ion exchange. 

Nature, 170, 150-2 (1952) 

Summary of papers presented at a symposium on the Princi 
ples and Applications of lon Exchange 


PATENTS (U.S. A.) 


Pudding compositions. 

Kennepy, M. H., ann CastaGna, M. P. Assignors to 
Standard Brands, Inc. 2,607,692, August 19, 1952. 

A dry compn. for producing a pudding comprising dry 
gelatinized pudding starch, a tetra-alkali-metal pyrophosphate 
and an edible water-soluble calcium salt 
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A SPECIAL REMINDER 

IFT members are reminded that 1953 dues of $7.50 
should be paid by January 31. The dues include a sub- 
scription to if you desire loop 
Researcut also, please add $5.50 to your remittance. 
Dues payments should be sent to: 

INsTITUTE OF Koop TECHNOLOGISTS 
176 West Adams Street 
( hicago Hlinois 


Many leading food processors use ATI COOK- 
CHEX to “insure” cooking certainty, prevent 
spoilage, and prevent blown cans and flat sours. 
No matter how many different foods you put 
through your retorts, there’s a specific ATI 
Cook-Chex tag for your protection, too. By a 
simple color change, from purple to green, 
timed to your process programs, ATI Cook 
Chex will tell you if your foods have been 
cooked. 

Government food inspectors know that canners 
who use ATI Cook-Chex are doing everything 
possible to safeguard quality. 

Add ATI Cook-Chex to your quality control 
program. The low cost is insignificant in com- 
parison to the spoilage and expense they can 


prevent. 
*CHEX 
with 


Inspector-approved quality 
control retort tags... 


FREE—samples of AT! Cook-Chex and valuable 
qualit, control data. Write today. No obligation, 


of course. 


ASEPTIC-THERMO INDICATOR CO. 


Quality Control Division, Dept. FT-25 
5000 W. Jefferson Blvd., Los Angeles 16, Calif. 


| 
safeguard your 
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UTAH GETS FIRST FEDERAL-APPROVED 


FISH RESTORATION PROJECT 
J . Huron field men and 
Utah has submitted the first project for approval 
under the terms of the new Dingell-Johnson Act grant technical service organization 


ing Federal aid to the sport fisheries of the country, th 


Secretary of the Interior announced on September 24, 


1951 


Utah's tishery project was received by the U.S. Fis! 
ind Wildlife Service on August 9, 1950, the same day mow 
President Truman signed the Dingell-Johnson bill 
H.R. 6533, into law. The approval of this project, how 
ever, has been held up pending the final passage and e 
signing of the Department of the Interior's appropria 


tion bill for fiseal vear 1952 which authorized the ap 


pointment of funds to the States for this new activity 
1 to your feed preducts... 


are qualified to help you 


In its first project, Utah will seek data on how mi 


public use 1s made of the waters of the state Phes 
data can then be used to show the need for modification 


of fishing regulations and the inauguration of manage 


ment measures, such as habitat improvement, in order to 


offer the best possible fishing and at the same time the 


proper protection to this natural resource. Opportum 


ties for future development will be sought and the data 


obtained from field surveys will be used as a basis for 


developmental projects 


Utah proposes to find out the extent of the fish har 


vest taken by anglers, and the economic value of sport 
fishing to the welfare of the State. Although it is well 


known that supplying gasoline, boats, motors, tackle 


bait, and guide service to fishermen has become a If there is any question in your 


sizable business, Utah intends to find out the exact : 
mind as to what Huron MSG or 


amount and its impact on the State’s economy Phe 

versonal interview method, combined with question : 

are cards, will be used in the study | HVP can do in improving the 
Funds available under the Dingell-Johnson program flavor of your food product, sim- 

are derived from the excise tax on sport fishing equip 

ment, such as rods and reels, artificial lures, and. fish ply drop a line to our Technical 

creels. For each $3 allotted through the Federal Govern 

ment, the State must contribute Slo oof its own funds Service Department. We will be 


lhe Fish and Wildlife Service, through its Branch oft 
ederal Aid, administers the program, which includes 


glad to supply free working 


the apportionment of available money to the States and | d d ‘ t 

the review and approval of each project to insure that 1 samples an advice as fo use 

meets the standard t by Cong ind th retat —so you can see for yourself! 


of the Interior The Service also administers the out 


standing successful Pittman-Robertson wildlife restora 
tion program which has been operating since July 1, 


19038 | From (Com. Iisheries Rev., 13 (9) 18 ( 1951) 


September 


FATS AND OILS SITUATION IN 1951: 
A SUMMARY AND OUTLOOK 


re Was a strong le mand trom cle ale 1 and sc! h drotyze4d yegetavie 
in many countries im late 1950 and early 19S) for tat ote y protein 
giwto™ 
and oils to build up stocks, but this demand was ay nosoaiu™ 
mo 


parently replaced in April-July 1951 by a tendency to 
reduce stocks. The world market price of most fats 


and fat-bearing materials rose about 80% from June 
1950 to February-March 1951 but then declined. In THE HURON MILLING COMPANY 


late August and early September 1951. world raiarket General Sates Office: 9 Pork Place, New York City 7 * Fucteries: Harbor Beach, Mich. 
4 


161 Grand St, Chicago 11 13 € 8th St. Cincinnati? 363 Brannan Sen Froncice 


prices of fats and oils ave raged about 25% above Jun 


1950, the month of the outbreak of hostilities in Korea 
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World output of fats and oils had recovered by 1950 
. from the low levels of 1945 and 1946 to from 5 to 10% 
Official above prewar. With the increase of world population, 
however, production per person was still moderately 


below prewar 


stantial increase in world production of fats and oils 
in 1951/52. A 75% increase in United States produc- 

1952-1953 tion of cottonseed is estimated this autumn. Production 
of groundnuts in West Africa and India and of olives in 
the Mediterranean area is expected to be larger than in 
1950, a poor year for these crops. Production of lard, 
~% tallow, and greases in the United States and Western 

ir kurope probably will continue to increase in 1951/52. 
Demand for fats and oils for industrial use and con 


sumption as food in most countries of North America 


and Western Europe will remain strong in 1951/52 and 
may even increase, since consumer incomes and indus- 
Sone —/ trial activity are likely to be maintained or to rise still 


further. Demand for most fats and oils for stockpiling, 
however, will be considerably less urgent than in late 
| 1950 and early 1951, barring another international 
| erisis of the proportions of the Korean conflict. If the 
| present good prospects for an increased output of fats 
| and oils in 1951/52 are borne out and there is not an- 

other wave of scare buying, prices will average lower 
| than in the 1950/51 marketing year. In the event of a 
| recurrence of dollar-exchange difficulties, however, 


The Institute 


of 


Food Technologists 


prices of fats and oils can be expected to decline less in 
uropean markets than in the United States, where the 
| major part of the increase in the world exportable sur- 
plus in 1951/52 will be produced. (From FAQ Com- 
For the first time in over 3 years, the Institute | modity Reports, Fats and Oils No. 3, October, 1951). 


announces publication of a complete member 
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HOTTEST FLAME CREATED FROM 
HYDROGEN AND FLUORINE 


\ flame said to be the hottest ever created by man 
| fluorine burning in hydrogen at 8000° was described 
tative reference source of personnel information at the Temple University’s Research Institute at a meet 
ing celebrating the fiftieth anniversary of the National 


ureau ol Standards. 
veniently arranged for your daily use. Order | Bureau of Standards 


ship directory, listing more than 3,300 active 


members, together with their mailing addresses, 


business or professional affiliations, and titles. 


The new Directory offers you a quick, authori 


and business and professional addresses, con- 


Comparing the flame directly with the sun, the re- 


your personal copy now. 
search team found that at ordinary atmospheric pressure 

the temperature was 7000° F. (4300 K.) which in- 

Price to Members. $2.00 creased to 8000° F. (4750 K.) when under five atmos 
Non-Members . . . . $5.00 | pheres pressure. By means of higher pressures the Tem 


ple University scientists expect to reach sun tempera 
ture (90007 F.), 
The oxy-aluminum torch in previous Temple experi 
ments melted anything against which it was directed, 
but the even higher temperature of the hydrogen 
Published for | fluorine torch will likewise melt everything so far known 
on earth. The sun and the H-FL flame were directly 
compared by matching their brightness through glass 
filters by what is known as the line reversal method. 
Send your order direct to So far, the hydrogen-fluorine flame has no industrial 
THE GARRARD PRESS use, since the of pa 
, magnesium, and zirconium provide sufficiently high heat 
Champaign Mlinoie purposes. | Fre Amino 
9 (1) 1 (1952) January]. 
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WORLD-WIDE PER CAPUT CONSUMPTION 
OF SUGAR 


lhe following table shows not only the wide range of 
onsumption per caput, but also the varving importance 
of sugar as a contributor to food energy in national diets. 
especially noticeable is its relative insignificance in 
countries of the Far Fast. This is also still true for 
many countries in the Near last and in Africa. It may 


be roughly estimated that sugar in its varving forms 
provides not more than 7% of the total calorie intake 
for about half of the world’s population, in contrast to 
figures ranging from 16 to 180 for countries like the 
United States, Canada, Sweden, Union of South Africa, 
and .\ustralia 

| From FAO Food and Agricultural Statistics, 5 (1) 
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ALASKA SALMON CANNERY WASTE BEING 
USED AT FISH AND WILDLIFE 
SERVICE HATCHERIES 


\sa result of experiments carried out during the past 
few vears at the Seattle Fishery Technological Labora 
tory of the Service’s Branch of Commercial Fisheries, 
trimmings (formerly dumped at sea) from salmon 
canneries in Petersburg, Alaska, are now being shipped 
to Federal fish hatchert in the State of Washineton 
where they are used as a rich source of protein and 
vitamins in the diet of hatchery fish. The first shipment 
of 60,000 pounds of such material has already been 
received at the Federal tish hatchery at Leavenworth, 
Washington, and an additional 50,000 pounds will b: 
delivered shortly 

In making possible this utilization of hitherto wasted 
material, several problems had to be overcome. Experi 
ments at the ‘seattle Fishery Technological Laboratory 
developed a chemical preservative treatment whereby 
fish eggs can be preserved without refrigeration for 
limited periods, thereby permitting their collection at 
localities not possessing refrigeration facilities. As a 
commercial-seale test, a portion of the material being 


extend SHELF LIFE! 
retard RANCIDITY! 


eee on High-Fat 
Low-Moisture Foods! 


@ As you know, potato chips, prepared mixes, nuts, 
baked goods, powdered soups and many other prod- 
ucts that are high in fat and low in moisture are often 
spoiled by rancidity and the development of oxida- 
tive “off” flavors. And these factors reduce the shelf 
life and profit margin of many food products. 

These problems may be avoided by the proper use 
of a new food grade salt with antioxidant, developed 
as a result of years of laboratory research— Diamond 
Crystal Salt with ANTIOXIDANT ! 

New Diamond Crystal Salt with Antioxidant is as 
simple to use as common table salt. If sodium chlo- 
ride is used in your processing, this new salt will fit 
into your operation without extra equipment or labor. 

Diamond Crystal Salt with Antioxidant is eco- 
nomical, too! The extra cost involved in salting po- 
tato chips is only about 7¢ per 100 Ibs. of chips! This 
is a small cost to minimize returned goods. 

The effectiveness, ease of use and economy of this 
new salt will more than justify its test in your opera- 
tion. Samples are available upon request. Send for 
yours today! Write to Technical Director, Dia- 
mond Crystal-Colonial Salt Division, General 
Foods Corporation, St. Clair, Michigan. 


DIAMOND CRYSTAL SALT 
with Antioxidant 


| 
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—— 
Calories from sugar PRE 
Prewar Recent Prewat Recent MIXES MIXES — 
Germany (Fed. Rey ) 10 NUTS. 
Brazil | 14 
Chile ( > 1? 
Egypt 14 6 
Union of South Afric 11 17 
\ustralia 17 18 
China 1 i 
Japan 7 
® Includes not only refined gar but ] vlucose, hor ned rur 
Expressed eur 
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collected this summer is chemically preserved in this 


( 6 way and the remainder shipped frozen. 


\nother problem that had to be overcome was that of 


by ~ 

/| the development of a suitable shipping container. Use 

of tin containers was the only method permitted by com- 
| HO / ag mercial steamship company vessels and the high cost 
l pes of shipping the empty tins to Alaska made such a pack- 

as aging method prohibitive. A method of bagging the 

~ ‘ waste prior to freezing was developed, using an inner 


plastic bag and an outer burlap bag, the latter being 
somewhat smaller than the former and bearing the strain 
during freezing and handling. 


Preserve the “fresh” flavor of 


Finally a practical method of collection of the desired 


tru and other trimmings at the cannery had to he worked out. A 
wooden chute was built under the iron chinks so that 
- ° the soft visceral portions of the waste were collected 
QQon [9 | Q and the bony collar portions, fins, and heads were dis- 
carded. The desired portions are being flumed to a 


draining table where they are drained and _ sacked. 


EASTMAN ven though the bags are very roughly handled in 
FOOD-GRADE transit, 950 bags have been delivered to the Leaven 
ANTIOXIDANTS worth [latehery in excellent condition and without the 


loss of a single bag. 


with 


Careful cost records of this collection of Alaska 


For complete information about the 
salmon waste are being kept. Preliminary indications 
effectiveness of Tenox in combating ; 
are that this material may be delivered to ports on Puget 
oxidative deterioration in citrus 
am ad : Sound at a cost of about 5 cents per pound. In addition 
and other essential oils, write to 
to use as a feed for hatchery fish, this material may find 
TENNESSEE EASTMAN COMPANY large markets as a feed for fur-bearing animals. | Com 
Division of Eastman Kodak Company lisheries Rev.. 13 (9) 8 ( 195] ) September. | 


KINGSPORT, TENNESSEE 


“EETS NO BULL!” 


| 
— 


Within 1° Wet Bulb 


If controlled air conditions are necessary, for some 

10 F Id mportant testing and research, here 1s a cabinet 

our °o that provides 6 cubic feet of controlled air in con 
stant circulation Within the range of 40° I t 

i4 I this cabinet wi maintain both dry and 


wet bulb temperatures within 1” F. 


vanilla is 
VANILLA! 


Heating and cooling, humidifying and drying. are 
ill controlled automatically and uniform conditions 


re maintarned as long as the unit is tn operatr 
Outside mdiators reveal the conditions inside the 


box at all times 


i i cious 
Our vanilla is truly deliciou AIRE-REGULATOR 
vanilla .. . regardless of Constant Temperature and Humidity Cabinets are 
now in use by prominent laboratories im many 


concentration. Made from lines for testing and research. Among the users 
are food manufacturers of all kinds producing bak 

select Bourbon and (or) ery products, flour, packaged mixes. cheese, yeast 
beer. candy and meat products, others are manu 

facturers of pharmaceuticals, photographic supplies 


Mexican beans. Ritter vanilla 


paints and varnishes. chemicals, insulating mate 


is specially prepared to your rials, instruments, box board. paper tape and 
rude il products. Wherever there is a need for 
cheching the action of temperatures and hun idity 


very own requirements, 


there is a need for an Aire-Regulator, Write for 
bulletins and tell us your requirements 


FOOD TECHNOLOGY INC. 


5919 Northwest Higliway 
Chicago 31, Illinois 


at no extra cost to you. 
Write us your needs and 
let us send you FREE 
SAMPLES, made to 
your specifications. 


SUNDAS~ 


4001 Goodwin Ave. + Los Angeles 39, Calif. 
BRANCHES IN PRINCIPAL CITIES 


| 
— — re) 
— 
om | 
FOOD TECHNOLOGY, inc. 
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FUTURE DATES FOR FOOD TECHNOLOGISTS 
1953 


Jan. 22-23 National Wooden Box Association, St. Louts 

Missouri 

Jan. 26-28 National Dairy Council, Columbus, Ohio Pa 

Feb. 11-14 Institute of American Poultry Industries _ 
Kansas City, Missouri 

Feb. 19-20 Winter Meeting of the National Pickle Packers ~ F- — 

Feb. 21-25 National Canners Convention and Canning _ 
Machinery and Supplies Association Show, 
Chicago, Hlinois 

March 1-6 National Frozen Food Convention, Chicago 


Hlinois 


March 2-4 Quality Bakers of America, Chicago, Hlinots > | me NTH 
March 2-6 American Society for Testing Materials, De 4 a 


troit, Michigan 


March 8-11 American Institute of Chemical Engineers 
Biloxi, Miss IMITATION SPICE OILS 


March 15-18 One hundred and twenty-third National Meet 
ing of the American Chemical Society, Los 


Angeles, California CASSIA OIL 


March 19-20 National Collegiate-Industry-Government Con 
ference on Instrumentation, Michigan State GARLIC OIL * CARDAMON OIL 
College, East Lansing BLACK PEPPER OIL 


(Invitational: Address Electrical Engineering 
Dep’t., Michigan State College, East Lansing, 


and many other spice oils 


Mich ) 
March 22-24 American Dairy Association, Chicago, Hlinots / Pe 
April 6-10 American Society of Biological Chemists, Cli 
cago, Hlinots Ky 
April 6-10 American Institute of Nutrition, Chicago ALAY/ LABORATORIES. INC. 
[linais CHICAGO 6 + NEW YORK 61 + LOS ANGELES 21 
Packaging Exposition, Chicago, Hlinots 
ST. LOUIS 2 SAN BERNARDINO SAN FRANCISCO 7 
April 20-22 National Frozen Food Industries Exposition, 
N \ k N.Y Florasynth Labs. (Canada) Lid. Montreal Toronto Vancouver 
Winnipeg Florasynth Laboratories de Mexico S.A. Mexico City 
June 21-25 Thirteenth Annual Meeting of the Institute 


of Food Technologists, Boston, Massachusetts 


(Information concerning future dates of national and internationa! 
meetings, conventions and exhibits of interest to food technologists should 
be sent to the editorial office.) 


1951 FAO *“*YEARBOOK OF FOOD AND 


AGRICULTURAL STATISTICS’”’ 
PUBLISHED 


Volume V, Part 2, of this series brings up to date 
world trade statistics in food and agricultural commod 
ities. ‘The present 236-page, bound volume contains 


new figures for 1950 and revised data for the vears 
1947, 1948 and 1949, compared with the prewar (1934 
38) average. 

The general plan of the Yearbook follows lines of 


“She Essence 
of Good Taste” 


previous issues, with some minor changes in the pre 


. Produced mainly from 
materials of vegetable 


sentation. Commodities have been grouped into sec 


tions, with sunmnaries for some homogeneous groups origin, this perfect Imita- 
(cereals, fruit, oilseed and vegetable oils, meats, textile tion Maple Flavor Base 
fibers ) Phe cereals section has been expanded with is a dependable repro- 
the addition of a table on trade in wheat and wheat duction of the aroma of 
flour, in terms of wheat, by crop year Maple Sap... 


\s a general rule, figures in luded in the tables have 


New Food Ingredients - New Drugs 7) 
TESTS LABORATORUES, INC. 


LaWall & Harrisson CHICAGO 6 - NEW YORK 61+ LOS ANGELES 21 

DALLAS 1 « DETROIT 2 + MEMPHIS 1 + NEW ORLEANS 12 

Div. F, 1921 Walnut St., Philadelphia 3, Pa. ST. LOUIS 2 * SAN BERNARDINO + SAN FRANCISCO 7 

Flerasynth Labs. ((anoda) Lid. Montreal Toronto * Vancouver Winn peg 
Florasynth Laboratories de Mexico A. ~ Mexico City 


Chemists - Pharmacologists 
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1953 


JANUARY 


TECHNOLOGY, 


heen supplied by governments on special questionaires Ad . ’ I d 

or through official publications. When official figures vertisers Index PAGE 
were not available, reliable unofficial sources have been \septic- Thermo Indicator Co. 24 
used Brewers Yeast Council, Ine 30 


Distillation Products Industries 
Dexlge & Oleott, Inc. r 
Felton Chemical Co. 1. 


The Yearbook with its up-to-date statistics will be of 
interest to all students of international trade and of the 
world-wide food and agricultural situation The 80 


tables of data are followed by brief summaries entitled Firmenich, Inc. ° 
Commodity notes” and “Country notes”. The Year : > 
@ ht AC) Food Development Laboratory 32 
wok re ugh the gent tor Food Machinery & Chemical ( orp. 15 
publications, in the U.S. the International Documents Food Research Laboratories. Inc 3? 
Service, Columbia hiversity Press, 2900) Broadway, ood Technology, Ine. 28 
New York 27, N.Y lhe price of the present volume Fritzsche Bros., Ine 32 
is $3.50 General Foods Corp. (Diamond Crystal-Colonial 
——— Salt Div.) 27 
The Griffith Laboratories, Inc. 1] 
U. S. CANNED FISHERY PRODUCTS Hotfman-lLahkoche, Inc 16 
PRODUCTION Huron Milling Co. 25 
Phe 1950 production of fishery byproducts in’ the International Minerals & Chemical Corp 4th cover ‘ 
United States and Alaska was valued at $76,218,997, Johns- Manville 21 ' 
3% less than in the previous year. The principal by Klenzade Products, In¢ 30 
products were marine-animal oils, 21,763,849 gallons, LaWall & Harri 
Magnus, Mabee & Reynard, Inc. 2 
valued at $17,472,709; marine-animal scrap and meal, 
Norda Essential Oil & Chemical Co. 22 
239,713 tons, valued at $29,225,928 ; marine pearl-shell, ) 
The Piaudler Co 2nd covet 
oyster-shell, and fresh-water shell products, valued at Chas. Piiser & Co.. fac. 19 
$16,312,004; and fish solubles, valued at $4,461,362. Ritter & Co 
These byproducts were produced in 322 plants in 22 leoster ID. Snell, Ine. 32 
States and Alaska. | from Com. lisheries Review, 13 \. Staley Mig. Co. 23 
(10) (1951) October | Sterwin Chemicals, Ine. cover 
Sugar Information, Ine 17 
_ Tennessee Eastman Corp. 28 
van Ameringen-llaebler, Inc 9, 31 


NEW BREAD STANDARDS 


RECOGNIZE 


BREWERS’ DRIED YEAST 


AS OPTIONAL INGREDIENT 


Effective August 13, the government order set- MINERALIGHT Ult ra-Violet Light 
ting new standards for leading varieties of bread FOR DETECTING MILKSTONE, FATS AND OTHER SOILS 


and rolls, permits the use of Brewers’ Dried 


For Sanitarians, Field 

Men and Inspectors 

Mineralight is a compact port+ 
able lone wave ultra-violet light 
which causes fluorescence in 
milkstone, fats, and other soils 
not readily seen by the eye. 
Used like a flashlicht Operates 
110 V-AC or batteries. Adapter 
available for 110 V-DC Carry- 
ing case optional, but necessary 
for battery operation Moderate 
cost Valuable aid to any size 
plant Indispensable in improv- 
ing sanitary standards. Write 
for literature 


KLENZADE PRODUCTS, INC., BELOIT, WIS. 


Yeast in quantity of 2 parts for each 100 parts 
of flour without being declared on the label. 


Now all five classifications of bread may be 
improved by the valuable addition of 
Dried Yeust.* 


Brewer's 


* The inactive dried yeast improves 


flavor and keeping qualitics, 
supplements wheat protein with 
important amino acids, and adds 
substantial amounts of natural 
Vitamin B Compiles 


We will be glad to 
send you a copy of 
the Federal Register 
which gives complete 
details on this new 
order. Write: 


BREWERS’ YEAST COUNCIL 
314 WN. Broadway, St. Louis 2, Mo. 


‘ 
ees 
Growers 
Yeast | i 
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EMPLOYMENT NOTICES 


AVAILABLE: Food Technologist, B.S. 
Michigan State College. 3 yrs. experi- 
ence with large canner in quality evalu- 
ation, control, research, development, and 
technical report writing, supervision ex- 
perience. Good record of cost cutting and 
product improvement. Broad _ technical 
background. Desire position with pro- 
gressive food or allied industry offering 
opportunity. Veteran, age 28, married. 
REPLY BOX 234, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Il. 


AVAILABLE: Food Technologist, Co- 
lumbia graduate, 1933, two years addi- 
tional college in Europe. Experience in 
aseptic techniques, fermentation, modern 
plant methods. Extensive laboratory and 
consulting background. Patents. Seeks 
post as Production Manager or Assistant 
in related field. Location within traveling 
distance of central Jersey proferred. RE- 
PLY BOX 239, Institute of Food Tech- 
nologists, 176 W. Adams St., Chicago 3, 
Ill. 


WANTED: Food Technologist with M.S. 
degree for applied research and customer 
service by manufacturer of antioxidants 
for edible products. Location Southeast- 
ern U.S. Should have some experience 
and be capable of directing laboratory 
work of others. REPLY BOX 232, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, II. 


PECEINOLOWY 


IANUARY 


WANTED: Research Man. M.A. or 
Ph.D. preferred, 3 to 5 years experience 
in cheese or dairy industry. For research 
work on cheese problems closely associ 
ated with production. Location midwest. 
Salary open. REPLY BOX 241, Insti 
tute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill 


AVAILABLE: Recent graduate, Ph.D. 
in Food Technology, desires position in 
technical sales or developmental research, 
preferably around Great Lakes Region or 
West Coast. REPLY BOX 240, Institute 
of Food Technologists, 176 W. Adams 
St., Chicago 3, Ill. 


WANTED: Laboratory Assistant for 
old established New England food con- 
cern. To assist in Food Control Testing. 
Preferably recent Food Technology grad- 
uate. Please give full particulars includ- 
ing education, experience and salary de- 
sired. REPLY BOX 237, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, Ill. 


AVAILABLE: Experienced Food Tech- 
nologist, Chemist, Bacteriologist and 
plant engineer. 10 yrs. experience in 
food canning and freezing. Knowledge 
of cost analysis. Desires position in tech- 
nical management, plant engineering, 
quality control. Has had foreign experi 
ence and Government work. Prefer West 
Coast. Will consider foreign employ- 
ment. Age 38. REPLY BOX 236, Insti- 
tute of Food Technologists, 176 W. 
Adams St., Chicago 3, III. 


1953 


WANTED: CEREAL CHEMIST OR 
FOOD TECHNOLOGIST. Prominent 
shortening manufacturer wants college 
graduate with experience in cake baking 
and general laboratory work. Excellent 
future for young man of mature judg- 
ment and well rounded personality. RE- 
PLY BOX 231, Institute of Food Tech- 
nologists, 176 W. Adams St., Chicago 3, 
Ill. 


WANTED: Food Technologist or Chem- 
ist interested in food work, preferably 
with one or two years experience, al- 
though recent graduate considered. Rap 
idly growing company located in western 
New York, leader in fruit juice field, in- 
creasing its staff. Write fully, giving 
complete details. REPLY BOX 235, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, II. 


AVAILABLE: Food Bacteriologist 
Ph.D. 27, research experience, back 
ground in biochemistry, desires position 
investigating microbial problems in food 
spoilage, packaging, freezing, preserva- 
tives and antibiotics. Will consider aca- 
demic position. REPLY BOX 238, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, Il. 


AVAILABLE: FOOD TECHNOLO- 
GIST, Ph.D. Background in agriculture, 
chemistry and bacteriology. 3 yrs. ex- 
perience in production, food and dairy 
industries, wine-making. Desires position 
in research or production. REPLY BOX 
233, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, II. 


tional ability. 


products. 


remuneration. 


study, personal interviews may be arranged. 


ALVA FLAVORS 


OUTSTANDING FLAVOR CHEMIST 


Increased business again requires that we augment the staff of our flavor 


laboratories, and has created an opportunity for a flavor creator of excep- 


The person we are looking for must be experienced, imaginative, and have 
a full knowledge of flavoring materials and their application to food 


To such a man we offer a lifelong connection with ample 


We would appreciate receiving full details by mail, including age, previous 


experience and, if available, samples of creations entirely your own. 


van Ameringen-Haebler, Ine. 


521 West 57th Street. New York 19, N. Y. 


After 


bie, 


BRANCH OFFICES avd “STOCKS: Atlanta, Georgia, 


Lowis, Missouri, “Toronto, Canada and * Mexico, D. F. 


FLAVOR is the 
yardstick by which 
most consumers 


measure their en- 
joyment of a food or 
beverage product. 
Manufacturers of 
such products gain 
the utmost in palat- 
ability when they 
use the matchless 
flavoring specialties 
offered by FRITZSCHE .. . 

A FIRST NAME IN FLAVORS SINCE 1871. 


Write us for Catalog B 


Established 
- 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. 


Boston, Massachusetts, * Chicago, Ulinois, Cincinnati, 
Philadelphia, Pennsylvania, 
FACTORY: Clifton, N. ]. 


Cleveland, Obio, Los Angeles, California, 
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San Francisco, California, 


STEEL CONTAINER DIREC- 
TORY ISSUED 


DIRECTORY. of 


facturers covering over YO per cent 


\ new nan 


of the national production of steel 


shipping containers has just been ts 


sued by the Steel Shipping Container 
Institute, Inc., 600) Fifth 
New York 20. In addition to list 
ing manufacturers, plant locations 


Avenue, 


and types of containers manu- 


factured, the Directory is replete 


with factual data on annual produc- 


tion of the various types of contain- 


ers, utilization by industries and 
other statistics and traces the devel 
opment of the industry to the pres 
ent time. 

Outlined are the Institute-spon 
sored program of research and de 
velopment and various current 
projects being carried out in co 
operation with customer industries, 


associations and civilian and military 


divisions of the government, all for 
the ultimate purpose of providing 


users with the finest containers pos- 
sible under best production practice, 
according to the Institute. 


FOSTER D. SNELL, INC. 


RESEARCH CHEMISTS AND 
ENGINEERS 
Organoleptic Panel Testing, Formula- 
tion and Stability; Protective Packag- 
ing. Inquiries invited on food research 

problems. 
Official Laboratory Association of 
Food Distributors, Inc 
29 West 15th Street New York 11, N. Y. 
WA 4-8800 


Food Development Laboratory 
S. W. ARENSON, DIRECTOR 


Proof service to the baking and potato chip 
industries. Ingredient evaluations. New 
product development. Baking, frying, 

spray drying equipment. Chemical 
and physical testing facilities. 


1403 Eutaw Place 440 West 24th Street 
Baltimore 17, Md. New York, N. Y. 


‘FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip B. Hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 


oh Back 
y 


ORGANOLEPTIC 
PANEL TESTING 


Biological, Nutritional, Toxicological Studies 
for the Food, Drug and Allied industries 
48-14 33rd Street, Long Island City 1, N.Y. 
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serves the entire 
FOOD INDUSTRY 


VITAMINS + VANILLIN 
ENRICHMENT CONCENTRATES 


FLOUR BLEACHING AND 
MATURING AGENTS 
CERTIFIED FOOD COLORS 
VITAMIN FEED 
FORMULAS 


SANITIZING 
AGENTS 


There is a Sterwin Technically-Trained R 
@ There is a Sterwin Technically-Trained Repre- BRANCH OFFICES: 


TAMIN A and COLOR **Mative in your area. te? him show you how to 
ut Sterwin products, service and rosearch to work Boston, Buffalo, Chicago, Dallas; 
Kansas City (Mo.), Los Angeles, Minne- 


P 
COMBINED in your plant. Or write direct to: Sterwin Chemicals apolis, Portiand (Ore.), St. Louis 
BATCH PACKED! — ine., 1450 Broadway, New York 18, N. Y. ied 
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Frozen foods taste hetter than 
ever when¢c 


DIFFERENCE IN ACCEPTABILITY 
OF FROZEN BROCCOLI! WITH AND WITHOUT 

ADDED PURE MONOSODIUM GLUTAMATE 
| 


EXCELLENT 


The frozen food industry was born when it was 
discovered that quick freezing slows down 


VERY GOOD 


J 

\ 

normal aging processes in foods. : 
Now it has been definitely determined : 


that by simply adding Ac’cent (pure mono- 


sodium glutamate) it is possible to retard even 


more effectively those processes which caus« : POOR 


loss in food flavor and color. And in addition, 


Ac’cent helps in retarding losses in tenderness 


VERY POOR { 


6 


and moistness. : 3 
ee WITH MONOSODIUM GLUTAMATE 


WITHOUT MONOSODIUM GLUTAMATE 


Ac’cent added in freezing helps to retain 


more of these appetizing food characteristics 


for a longer storage life. In fact, Accent tends 
to keep foods “‘young.” 


We will be glad to send you complete information 
onthe application of Monosodium Glutamate in 


various frozen meats and vegetables 


A 
Ma / 
— 
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— 
TE 
P od taste better: | 
AMINO PRODUCTS Division of International Minerals & Chemical Corporation * 20 N. Wacker Drive * Chicago 6, Ill. —— : 


